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Abstract 
As a flexible mechanism contained in Kyoto Protocol, Clean Development 
Mechanism (CDM) offers developing countries an opportunity to attract investment in 
clean energy technologies and promote sustainable development. After the entry into 
force of Kyoto Protocol in early 2005, the CDM gained momentum. However, besides 
the emission reduction benefits, the sustainability benefits for developing countries 
have been continuously doubted. As one of the largest and fast-growing economies in 
the world, China is projected to become the largest greenhouse gas (GHG) emitter by 
2025, whereas in the first Kyoto emission period, China has the biggest potential to 
reduce its emissions and transact the credits with other developed countries in the 
context of the evolving global carbon market. 
Based on examining the global carbon market and Chinese CDM activities, the report 
analyzes dynamics of the CDM scheme and evaluates China’s performance in current 
CDM implementation. The project then analyzes the China’s CDM potential and its 
impact on the economic development. Finally, the report provides recommendations 
on how China can create synergies to achieve the sustainable development objective 
through CDM activities. 
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1 Introduction 
The Kyoto Protocol’s final entry into force in February 2005 marked a shift from 
negotiation to concrete action. According to the Protocol, Annex-I parties have the 
binding quantified reduction commitments to reduce their greenhouse gas (GHG) 
emissions by 5.2% below their 1990 level during the period 2008 to 2012. 
Besides through the concrete domestic actions to achieve the emission reduction 
targets, Kyoto protocol also creates three flexible mechanisms to assist Annex I 
countries in reaching the obligations with lower cost, i.e. International Emission 
Trading, Joint Implementation, and Clean Development Mechanism (CDM). 
According to Article 12 of the Kyoto Protocol, the CDM allows Annex I countries to 
invest emission reduction projects in developing countries and receive credits in the 
form of Certified Emission Reductions (CERs), which they may count against their 
obligatory reduction targets. The implementation of CDM projects shall also be to 
assist hosting countries in achieving sustainable development.  
The global carbon trading market is emerging and more practitioners and stakeholders 
are involved in the carbon trading business. Since January 2005, European Union 
Emission Trading Scheme (EU ETS) has commenced operation across the 25 member 
states of the EU. Although the credit transaction in the EU market is segmented with 
the transaction in other areas, the commodity traded is the same: emission reduction 
credit. In addition, regardless of the differentiated pricing system, the existing 
emission trading system in EU provides linkage of the credits from different 
mechanisms, which contributes CDM to gain greater momentum. Within only two 
years’ time (April 2004 till May 3, 2006), more than 40 countries have about 744 
CDM projects in the pipeline, including 157 projects have been registered and 13 
projects received the CERs from the Executive Board (CD4CDM). 
China is the largest developing country and the second largest Greenhouse Gas (GHG) 
emitter in the world. With its rapid economic development, the GHG emission will 
continue to grow and it is estimated that after 2025, China will surpass the US as the 
world’s largest GHG emitting country (EIA 2005).  
China ratified the Kyoto Protocol in 2002, which means that China can participate in 
international emission trading as credit supplier during the years till 2012 without 
shouldering any emission reduction liabilities. The CDM provides additional profits 
for selling the additional emission reductions and it is supposed to be a good 
opportunity for China to integrate market, technology and capital with environmental 
protection industry. However, China’s attitude towards initiating CDM activity has 
changed gradually. From the initially ‘negative’ for a long time, to the later ‘wait and 
see’ attitude and, and now feverish activity is underway. On the other hand, 
institutional preparation and capacity building measures provided forceful support for 
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the expeditious project development. Till April 6, 2006, 25 projects have already been 
approved by the national government (CCChina). In terms of the amount of CERs 
supposed to be generated, China has become the leading CDM host country. 
There are a number of literatures addressing China’s CDM development from 
different perspectives. Early projects specifically focused on methodologies research, 
emission model development, capacity building in the initial phase, necessary at that 
time for gaining attention and validating the potential of CDM scheme. Later research 
began to discuss issues of sustainable development criteria, post-Kyoto climate 
policies in developing countries, CDM legal assessment, carbon market progress, etc.  
The project integrates the findings from the previous studies and imparts new skills 
and tools to understand the evolving environmental factors and evaluate the CDM 
project performance. It provides a holistic perspective towards Chinese CDM 
activities by building an analytical framework which combines the considerations of 
the policy linkage, capacity development and carbon market factors. Based on the 
performance evaluation of the current project activities and the potential analysis, the 
project provides insight on how Chinese government could synergize the emission 
reduction projects with the development policy and promote the CDM activities in a 
sustainable way.  
The report consists of 7 chapters beginning with an introduction to the project. The 
second chapter describes the methodologies used for conducting the project. Chapter 
3 provides the background information about the global carbon market and CDM 
scheme. The fourth chapter focuses on China’s conduct, including the related policy 
instruments, institutional building and project practices. In Chapter 5, China’s CDM 
current activity performance is evaluated from three dimensions created in the 
analytical framework. Chapter 6 analyzes China’s CDM potential and the imposed 
impact on economic development. Finally, chapter 7 provides policy options from 
diverse and complementary aspects. 
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2 Methodologies 
2.1 Problem Formulation 
The host country will decide whether the project activity helps to meet the sustainable 
development requirement and whether to approve the project. However, given the 
ambiguousness of the concept of sustainable development and lack of consensus 
regarding an operational definition, evaluating the linkage between the national 
development goals and the potential CDM activities is not an easy thing. The host 
government needs to develop national criteria which could conform to the national 
development priorities; it also needs the persistent capacity development to monitor 
and effectively implement the emission reduction activities (the CDM sustainable 
development criteria will be later discussed in chapter 5.1).  
On the other hand, CDM is a market-based mechanism. The project developers are 
more concerned with their commercial profits earned from the credit trading. The 
roles that the government will play thus become vitally important. The national 
government needs to create synergies between the development goals and specific 
CDM projects.  
The overall research question the report intends to answer is: How may China create 
policy synergies to achieve the sustainable development through implementing 
CDM projects? 
The chosen problem formulation addresses the situation that China has made rapid 
progress in capacity development and CDM project implementation and starts leading 
the credit generation, but the projects were largely valued low in quality due to the 
projects mostly bypassing the sustainable development goals. To contribute solutions 
to the problem, the following sub-questions are further developed: To what extent has 
the global carbon market been developed? What’s the progress of the CDM activities 
in the world? What has China been doing in promoting the CDM activities? What 
could conclude from current China’s CDM performance? What are the potential and 
impacts of implementing CDM in China? What kind of policies could recommend for 
Chinese government?  
In recognition of this situation, three specific tasks are highlighted. Figure 2-1 shows 
the correlations between these tasks: 
 The first task is to make an integrative review and analysis of China’s CDM 
project activities under the context of international climate policy regime and 
carbon market development.  
 The second task is to evaluate the current activity performance and analyze the 
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China’s CDM potential.  
 The third task is to provide policy recommendations that can be accessible to 
practitioners and can facilitate the implementation of CDM in a sustainable way.   
Figure 2-1 Correlations of Research Tasks in the Project 
 
2.2 Analytical Framework 
Since the operation of the carbon market, credit generation and transaction activities 
have become competitive. The CDM management will be more effective when 
informed by intensive and comprehensive policy analysis; on the other hand, the 
policies can keep vitality only if the solutions defined are operational in their 
implementation and management. Appropriate CDM strategy should be developed to 
promote steps towards sustainable development based on the objective and in-depth 
review of the regime context and specific practices.  
Currently, CDM activities contributed to the Annex I countries’ achieving obligatory 
commitment goals by providing tradable and relatively cheap CERs; however, besides 
some revenues from selling the credits, developing countries gained few sustainable 
development benefits. Furthermore, CDM is developing on a fast track particularly 
after the countries have been equipped with CDM knowledge and some capabilities. 
But within the first Kyoto period, limited credit demand may affect the CDM 
development, intensifying the credit market competition. Thus it is important for the 
host countries to examine their past CDM activities and seek solutions to complement 
the CDM activities with development goals.   
If generating emission reductions to meet the Kyoto goals and assisting sustainable 
development goals can be seen as two driving forces for CDM scheme, then the 
evolving carbon offset market can be viewed as a newly-added “pulling force” for the 
CDM scheme, because the carbon transaction indicates the commercialization of the 
generated CERs and the completion of a project cycle. Synthesizing the above 
analysis, the CDM and its external influencing forces can be exhibited in Figure 2-2.  
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Figure 2-2 The CDM and External Influencing Forces 
 
Globally, the legal nature of the emission reductions is still a matter of debate (IGES 
2005b). However, since the CERs are produced by the project developers from host 
countries and are used for trading in carbon market, CERs can then be regarded as an 
additional commodity which can bring carbon benefits for the developers aside from 
the conventional project output. In the current practice, it may be appropriate to 
consider them as ‘intangible’ commodity assets that are capable of being transferred, 
bought and sold. In this regard, we can draw an analogy between CERs and other 
commodity assets and analyze the correspondent strategies (The features of CERs will 
be further developed in chapter 5.2).  
The whole CER generating process is under the supervision and approval of the host 
government and the Executive Board with a view of safeguarding the emission 
reductions and sustainable development goals. However, the effectiveness of 
implementing CDM projects highly relies on the institutional and human capacity 
development, which is of vital importance in performing the CDM regulations and 
achieving the development goals. Capacities for promoting CDM activities are 
developed by actors from three hierarchies: level 1 is the national policy maker, who 
promulgates the CDM operation measures and takes charge of synergizing CDM 
activities with relevant development policies. Level 2 is the CDM executive office, 
responsible for information dissemination, project supervision and other 
administration issues. Level 3 is the project developers who acts as proponents and 
cooperate with foreign partners to implement CDM projects and sell the CERs 
produced.  
An analytical framework was developed herein to take all these considerations into 
account (Figure 2-3). It combines the concerns of real, measurable and additional 
emission reductions with a better supplying performance in the carbon market, as well 
links the CDM implementation capacity with national sustainable development 
considerations.  
 
 
International 
Climate Change 
Regime 
National Energy/ 
Environment 
Policy 
CDM Scheme 
in Developing Countries 
 
 
Carbon Market 
 
Clean Development Mechanism in China: Seeking Synergies to Achieve Sustainable Development 
 
 13 
Figure 2-3 Analytical Framework of the CDM Implementation Process 
 
It should be noted that the framework does not mean the projects discussed are 
unilateral which excludes the foreign investment. As a matter of fact, it is just used to 
highlight the CER generation process from developing countries’ dimension. It thus 
suits all types of CDM activities, including unilateral, bilateral and multilateral. 
The target group of the research is the policymakers working at climate change and 
development issues, both at national and local levels. The project is also aimed at 
project practitioners and other stakeholders involved in CDM activities in China, such 
as project developers, foreign partners, NGOs, civil society, and academic and 
research communities. The universal inclusiveness of the model guarantees the 
research modality could be adopted in a larger scale. 
2.3 Methodological Approach of the Study 
Most of the previous research on China’s climate change policy and CDM scheme 
ignored the impacts of the carbon market. As a matter of fact, the better understanding 
of the current CDM activities necessitates and requires the inclusion of the market 
considerations. Taken China as a case, the project conceptualizes the influencing 
forces of the CDM scheme into global climate policy regime, national sustainable 
development policy and global carbon market and takes all these factors into 
consideration when evaluating the CDM performance and strategizing further actions. 
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Moreover, the capacity development acts as nexus that links the three forces and 
integrates the interests of three-level domestic actors. 
A mixture of methods was used in the report. Firstly, the integral assessment and 
recommendations of the Chinese CDM implementation are based on the up-to-date 
relevant information coming from literature reviews and series of interviews. The 
literatures come through scientific journals, research project reports, publications, 
PDD (Project Design Document) report, conference papers and presentations, as well 
as updated information from relevant website. Most statistical data come from 
authoritive publications and some contentious data were collated with data from other 
sources. Formal interviews (personally or via email) were undertaken after the 
problem formulation was finally determined and some interviewees gave timely 
feedback on the project findings (Appendix A lists the interview conducted during the 
research period).  
Secondly, a lot of climate change and CDM information were gained by attending 
several international conferences during the research period. Personal presentations 
about the project work in class and conference also provided direct access to get the 
feedback and suggestions from the audience. The ensuing communications enriched 
the information sources and created further discussions. 
Comparative approach is used in the study as well. Although China has made rapid 
progress in project implementation and capacity development, however, it still can 
learn a lot from India, who has been recognized as the leading CDM host country with 
the best CDM investment climate (Pointcarbon). A brief review of India’s CDM 
administration illustrates reference for China’s potential option. Other comparisons 
taken in the project include: transaction competitions between CDM and other 
mechanisms; two versions of Chinese CDM management rules.  
Last but not least, takes China’s special historical and realistic circumstances into 
account and makes deliberate reasoning in order to let the recommended policies 
more feasible and operational. 
2.4 Problems Encountered 
Keeping track of the rapidly evolving carbon market and following the rapid CDM 
project progress and relevant regulation updates proved to be essential but challenging, 
especially within a limited time and manpower. After the project was later decided to 
be a national policy study and cover the areas of carbon market, policy synergies and 
capacity development, more complex and arduous research tasks and challenges await 
the author.  
Shortcomings in reliable and updated coverage of the relevant data to some extent 
affect the in-depth analysis. Much of the CDM data were gained through the website 
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of CD4CDM1 and CCChina2, however, data concerning the carbon market are more 
confidential, especially pricing and trading information related to the specific projects. 
Furthermore, some key statistics about China is not complete and it is difficult to 
validate the reliability of some available data.  
Interviews are important for this qualitative research. Due to the modification of the 
problem formulation, most interviews were taken in the final phase of the project. 
Some questions about China’s post-Kyoto position and CDM administrations were 
not received with active response. Some proposed interviews were abandoned due to 
the time limit. 
A national CDM strategy needs to incorporate various correlating factors. There are 
too many factors that are affecting China’s CDM practices and all these factors are 
experiencing rapid development and changes. The analytical framework introduced in 
the report was an attempt to cover the main determinants, but it did not reflect the full 
range of factors and quick changes.  
2.5 Project Design 
The project design described in Table 2-1 creates the framework for the project. The 
working questions related to each chapter are oriented towards the answer of the 
overall research question. Different methodological approaches were adopted in 
specific chapters to answer the sub-questions. The expected results were gained by 
incorporating the empirical data using and qualitative analysis. 
Table 2-1 Project Design 
Chapter 
Working 
questions 
Approach Empirical Data Expected Result 
3. CDM and the 
Carbon Market 
- What is the scope of 
Kyoto Protocol and 
the CDM? 
- What is the state of 
the evolving carbon 
market? 
- What is the CDM 
progress in the 
world? 
- What is the 
‘environment’ of 
CDM development? 
- Description of the 
framework 
conditions 
- Description of  
carbon market 
information 
- Description of 
CDM portfolio 
- Analysis the 
opportunities and 
threats 
-Relevant 
UNFCCC 
directives and 
guidance  
- Research papers 
- Official websites 
- Setting the context in 
which CDM scheme 
takes place (policy, 
market development, 
market competition, 
etc.) 
                                                        
1
 http://www.cd4cdm.org 
2
 http://cdm.ccchina.gov.cn 
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4. CDM in China’s 
Context 
-What is the policy 
context for CDM 
development? 
- How does CDM 
develop in China? 
- What is the progress 
of CDM scheme? 
- Description of 
China’s energy and 
climate change policy 
- Description of 
China’s CDM history 
and present situation 
- National Laws 
and Regulations 
- Research papers 
- Official websites  
- Understanding the 
China’s policies related 
to the climate change 
issue 
- Understanding China’s 
history and progress of 
CDM implementation 
5. CDM Performance 
in China 
- How to evaluate 
China’s CDM 
performance?  
- What is the result? 
- Checking whether 
the projects meet the 
policy requirements?  
- Checking the 
market performance 
and actor’s capacity 
development 
- Policy documents 
- Research papers 
- Interviews/ 
discussions 
(personal and 
email) 
- Official websites 
- Analyzing the 
effectiveness of the 
CDM implementation  
- Exploring the 
weaknesses China is 
confronting 
- Testing the framework 
developed  
6. China’s CDM 
Potential and Impacts 
- What is the 
potential of China’s 
CDM 
implementation? 
- What is the impact 
it may induce? 
- Employing the 
projection data from 
the computer models 
- Using the data from 
the policy plan 
- Research papers 
- Interviews/ 
discussions 
(personal and 
email) 
- Official websites 
- Understanding China’s 
emission reduction 
potential 
- Analyzing the impacts 
by implementing CDM 
activities in China 
7. Policy 
Recommendations 
- How should China 
do to gain maximum 
sustainability 
benefits? 
-Based on the 
findings from 
previous chapters and 
to provide policy 
options 
Derived from 
previous chapters 
-Providing policy 
suggestions on the 
further activities (policy 
synergies, market 
development, capacity 
building) 
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3 CDM and the Carbon Market 
The Clean Development Mechanism’s dual goals of creating cost effective GHG 
emission reductions while supporting sustainable development are well-designed to 
be achieved via transaction in a global carbon market. Although uncertainties and 
challenges exist, the carbon offset market has been emerging and evolving. This 
chapter addresses the main issues related to the CDM scheme and the state of carbon 
market, which set an external environment of China’s CDM project development. 
First, an introduction to Kyoto Protocol and CDM project is given, followed by the 
description of the emerging carbon market and fast-growing CDM activities. Finally, 
an analysis of opportunities and threats in CDM implementation is provided. 
3.1 Kyoto Protocol and the CDM 
3.1.1 Kyoto Protocol 
The Kyoto protocol was adopted in December 1997 to operationalize the United 
Nations Framework Convention on Climate Change (UNFCCC), which created a 
regime for action aimed at stabilizing atmospheric concentrations of greenhouse gases 
(GHG3) at safe levels. The protocol set legal binding obligations for Annex I countries 
to reduce their GHG emissions by approximately 5.2% below 1990 levels over the 
first commitment period 2008-2012. 
To come into force, the Kyoto Protocol must be ratified by at least 55 countries to the 
Convention accounting for at least 55% of developed (Annex I) countries’ emissions 
in 1990. In February 2005, the Protocol finally came into force with the ratification of 
Russia. It “has 155 Parties, including 35 Parties that account for 61.6% of the total 
carbon dioxide emissions subject to reduction targets.”4 The US and Australia have 
not ratified the Kyoto Protocol, and therefore they will not adopt Kyoto emission 
reduction compliance targets. 
Besides through the concrete domestic actions to achieve the emission reduction 
targets, Kyoto protocol also creates flexibility mechanisms to assist Annex I countries 
in reaching the obligations with lower cost. The three mechanisms are: 
International Emissions Trading (IET) involves trading of GHG emissions 
                                                        
3
 The Protocol addresses six greenhouse gases: Carbon dioxide (CO2), Methane (CH4), Nitrous oxide (N2O), 
Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), Sulphur hexafluoride (SF6). The Protocol allows Annex I 
countries the option of deciding which of the six gases will form a part of their national emission reduction strategy. 
Some activities in the land use change and forestry sector, such as deforestation and reforestation, which emit or 
absorb carbon dioxide from the atmosphere, are also covered. 
4
 From http://www.iisd.ca/sd/euets/ymbvol115num1e.html 
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reductions, termed as Assigned Amount Units (AAUs) within Annex I countries. IET 
is specified in Article 17 of the Kyoto Protocol. 
Clean Development Mechanism (CDM) provides for Annex I countries to invest 
emission reduction projects in non-Annex I countries, in return for Certified Emission 
Reductions (CERs). The CERs can be used by Annex I countries to fulfill the 
legally-binding emission obligations. CDM projects are to help hosting developing 
countries in achieving sustainable development. Article 12 of the Kyoto Protocol 
defines CDM. 
Joint Implementation (JI) enables industrialized countries invest in emission 
reduction projects in other Annex I countries and receive credits called Emission 
Reduction Units (ERUs). JI is defined in Article 6 of the Kyoto Protocol. 
The principle on which the mechanisms are based is that it is essentially irrelevant 
where cuts in GHG emissions take place from a global perspective, so it is better to 
reduce emissions where the cost is the lowest. This assumes that the country hosting 
the project will directly benefit from it as well. 
3.1.2 Clean Development Mechanism 
CDM has primarily two objectives: (1) providing public or private entities from 
Annex I countries with flexibility in realizing their quantified emission limitation and 
reduction commitments. (2) assisting non-Annex I countries who host CDM projects 
in achieving sustainable development. Each CDM project activity is intended to result 
in real, measurable and long-term GHG emission reduction benefits that are additional 
to those that would occur in the absence of the project.  
The CDM is thus conceived as a project-based mechanism that can provide increased 
flexibility (temporal, geographical, sectoral) to investor country or company, which 
can reduce their overall compliance cost, while providing host countries and local 
partners with additional funds and environmentally friendly technology for achieving 
sustainable development. 
At the 7th Conference of the Parties to the UNFCCC (CoP-7) convened in Marrakech 
in November 2001, modalities, guidelines and procedures governing the use of 
flexible mechanisms, in particular, the CDM, were adopted as documented in the 
Marrakech Accords, with a view to a prompt start to CDM project implementation, 
even before entry into force of the Kyoto Protocol. The Marrakech Accords paved the 
way for Annex I Parties to ratify the Kyoto Protocol and thus bring it into force.  
Under the Kyoto Protocol, the Conference of the Parties serving as the Meeting of the 
Parties (CoP/MoP), the Executive Board (EB), and the Designated Operational 
Entities (DOEs) are the key players to the governance of the CDM. The CoP/MoP has 
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the overall authority over matters pertaining to the CDM, in that it will provide 
guidance to the EB, make decisions on its rules of procedure, and see to an equitable 
distribution of the CDM projects amongst non-Annex I countries. The EB supervises 
and approves the CDM projects. Affiliated panels or working groups have been 
established to assist the EB in performing the functions5. The DOEs are accredited by 
the EB to specifically perform the validation, verification and certification functions 
for a CDM project. Project proponents can select one DOE to validate its project and 
another DOE for verification and certification procedures. 
Although there are detailed methodologies and rules for projects still remain to be 
agreed, the overall regulatory framework and procedures for CDM are already 
established for approving projects and accounting for the generated carbon credits.  
The GHG benefits from each CDM project are measured according to internationally 
adopted and CDM EB approved methodologies and are quantified in standard units, 
to be known as Certified Emission Reductions (CERs), which represent in tons of 
CO2 emissions avoided. It is expected that when the Kyoto Protocol becomes fully 
developed, CERs shall be linked to the emission trading system with other credits 
(AAUs, ERUs, RMUs) and be transacted like a commodity in the carbon market.  
It has been possible to start CDM projects from 2000 if it can be demonstrated that 
CDM was an integral part of the project design prior to project construction. These 
projects should be registered prior to December 31, 2005. The crediting period for 
these projects may begin prior to the date of registration. It is also possible to bank 
CERs generated in the first commitment period to a subsequent commitment period 
after 2012. 
3.1.3 Kyoto Protocol and CDM Issues from Montreal Conference 
Since the Kyoto Protocol was entered into force, the further development of the 
climate regime beyond 2012, when the first round of Kyoto emission targets expire, 
has become a heated issue. In the CoP 11 and the first Meeting of the Parties to the 
Kyoto Protocol (CoP/ MoP 1), held in December 2005, Montreal, opened a new round 
of talks to begin considering the future of international climate efforts. 
A new working group open to all Kyoto parties has been established to discuss future 
commitment for Annex I countries for the period after 2012. The first meeting of the 
working group will be in May 2006. The purpose is to ensure that there is no gap 
between the first and second commitment periods. 
Under the convention, a two-year dialogue has been launched to analyze strategic 
approaches for long-term cooperative action to address climate change. The dialogue 
                                                        
5
 The existing panel/working groups include: the Accreditation panel, the Methodology Panel, the 
Small Scale Working Group, the A/R Working Group. http://cdm.unfccc.int/panels 
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has four broad areas of focus: sustainable development, adaptation, technology and 
market based opportunities. Its aims are to support implementation of existing 
commitments under the Convention; support “actions put forward voluntarily by 
developing countries”; and “enable Parties to continue develop effective and 
appropriate national and international response to climate change.”6 
The CoP/ MoP reached consensus in strengthening and streamlining the CDM 
mechanism. It approved steps to clarify rules, speed the development of 
methodologies, strengthen governance, and provide more funding and resources for 
the EB. To support the EB’s operation, the decision established a levy on CDM 
proceeds to cover administrative expenses, and a number of developed countries 
announced additional voluntarily pledges totaling nearly $ 8.2 million7.  
The CoP/ MoP also opened the door for a broad range of potential CDM activities 
beyond those that are strictly project-based. The project activities falling under a 
“program of activities” can be registered as a single CDM project provided there are 
appropriate baseline and monitoring methodologies. Carbon Capture and Storage 
(CCS) technologies are discussed in the conference. Global Environment Facility 
(GEF), which administers assistance to developing countries, is asked to consider 
whether the CCS technologies can be integrated into its funding programs while the 
EB considering issues of designing new methodologies under the CDM scheme.  
3.1.4 CDM Project Cycle 
A complete CDM project will follow a number of essential steps, known as CDM 
cycle. Figure 3-1 shows the processes of a CDM project, the needed documents and 
the responsible entities involved in the process. This section outlines the steps and 
requirements of a CDM project. 
 Project Identification and Formulation 
The first stage is the identification of a potential CDM project in a Non-Annex I 
country. Project proponents need to take into account any national or regional 
requirements for project eligibility. Perspective CDM projects also need to meet the 
screening criteria of potential investors. It is important that local stakeholders' needs 
and aspirations are considered at this early stage. Normally, a Letter of Endorsement 
(LoE) is obtained from the host country’s government, which leads to further 
contractual negotiations.  
In order to get a CDM project approved and registered by the EB, the project 
proponents must prepare a detailed Project Development Document (PDD), which 
includes: the description of the project; methodology used in the quantification of the 
                                                        
6
 Reference from http://unfccc.int/files/meetings/cop_11application/pdf 
7
 Reference from http://www.iges.or.jp/en/cp/report14.html 
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GHG benefits; plans for monitoring of the reductions; environmental impacts. The 
project proponents can either formulate a specific methodology to be approved by the 
EB, or use a methodology that has already been approved and is applicable to the 
project. 
Figure 3-1 Processes and Parties Involved in a CDM Project 
 
Note: PP – Project proponents/participants; DNA – Designated National Authority; DOE – Designated Operational 
Entity; EB – Executive Board; PDD – Project Design Document; CER – Certified Emission Reductions 
Source: UNEP 2004: 12; CCPO 2004: 16. 
 National Approval 
Before the CDM project can be registered by the EB, it must obtain approval from the 
host government. It is the Designated National Authority (DNA)’s responsibility to 
facilitate this and determine whether the project will damage the sustainable 
development.  
 Validation 
The PDD will be submitted and reviewed for validation by a Designated Operational 
Entity (DOE), which must have been accredited by the EB. During this period, the 
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PDD will be made publicly available for comments. Only after the PDD is approved 
by the DOE can the project be formally registered by the EB. 
 Registration 
For registration, the validation report and the PDD will be submitted to the EB by the 
DOE. Registration will be finalized after a maximum of 8 weeks from receipt, unless 
a review is requested. 
 Project Financing 
With the validation and registration of CDM project, the project proponents, normally 
local developers and foreign investors, can start taking actions to implement the 
project in order to generate the CER benefits and other conventional financial income. 
There are different project financing forms: bilateral mode, unilateral mode and 
multi-lateral mode.  
 Monitoring 
Registered projects, and those that have entered the implementation phase, will be 
required to maintain internal monitoring systems to demonstrate they are achieving 
the emission reductions specified in the PDD. The monitoring report will be 
submitted to a different DOE (DOE-B) from the one who validated the PDD 
(DOE-A).  
 Verification and Certification 
The DOE-B will verify the monitored emission reductions and produce a verification 
report for the project. It also needs to prepare a certification report to the EB 
informing its certification decision. 
 Issuance of CERs 
The EB will issue CERs to the project proponents within 15 days after the date of 
receipt of the verification and certification report from the DOE-B. The CDM 
Registry will keep track of all issuances of CERs. CER is the final product after the 
above-mentioned steps and rigid ‘inspection’ procedures. It now becomes real and 
additional. When the “real” CER is generated, it will be transacted through trading in 
the global carbon market or by following the price agreed in the forward contract. 
CDM cycle is a complicated CER “manufacturing process” with many participants 
involved in the process to generate and trade these real, measurable and additional 
assets. However, for the developing countries, due to project-based nature of the 
CDM and the capacity shortage reality, there are various institutional, legal, and 
financial challenges to address and potential risks to manage. Host government, in 
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partnership with the local proponents and other actors, will play important roles in 
promoting CDM implementation. Although many factors influence the size and 
stability of the global carbon market, the comprehensive analysis of market will 
definitely provide a solid base for the policy making and strategy development.  
3.2 State of the Global Carbon Market 
3.2.1 The Structure of the Carbon Market 
Trading in carbon emission credits is a part of international agreement to combat 
climate change. As a new ‘commodity’, carbon credits are transacted in several 
parallel working markets. Despite the differentiations of the locations and trading 
criteria, the transactions in these fragmented carbon market follow the same principle: 
one party pays another party in exchange for a given quantity of GHG emission 
credits, which can be used for compliance purposes, obligatorily or voluntarily. 
Payments can take various forms, e.g. cash, equity, debt, or in-kind contributions, 
such as providing cleaner technologies (Lecocq 2005: 11). The global carbon market 
can be broadly classified as two categories: 
• Allowance market (or cap and trade) system 
Emission Allowances are created and allocated by regulators under cap and trade 
regime. The system facilitates the compliance with cost-effective way. The emission 
allowance trading can take effects in different forms: global level, regional level, 
national level or even corporate level (UNEP 2004: 76). The most influential 
allowance market in the world is the emission trading scheme within EU countries 
(EU ETS), with EUA as the allowance. 
• Project-based (or baseline and credit) system.  
Project-based system allows for the creation and transaction of emission reductions 
through a given project or activity. CDM and JI are examples of the project-based 
system where CERs and ERUs are generated respectively to meet obligations.  
In cap and trade regimes, it is allowed for project-based system to create new assets 
that can be used for compliance purpose, above and beyond the initial supply of 
allowance. For example, ERUs from JI and CERs from CDM can be used to meet 
obligations in addition to AAUs.  
Although project-base transaction can theoretically be realized in the spot market, 
almost all the project-based transaction contracts so far have been signed before the 
issuance of the credits. In addition, purchasing project-based credits before they are 
issued involves more risks than purchasing allowances, and often even worse, the 
existence of non-issuance risk remains in project-based transaction (Lecocq 2005: 11). 
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Therefore, it is important that the legal transaction contract can specify the timing of 
cash payment by the buyer and credit delivery by the seller, in order to protect both 
sides from the risk of non-performance by the other party.  
From the perspective of motivations of the carbon buyers, the carbon market was 
established in three forms: Kyoto compliance market, non-Kyoto compliance market, 
and retail market.  
In the Kyoto compliance market, the carbon credits traded through allowance system 
will be able to contribute to achieving the formal targets agreed in the Protocol. The 
linkage between allowance market and project-based credit market (from CDM/JI 
activities) facilitate the trading of CERs/ERUs and ensure the cost-effective 
compliance. Before the operation of International Emission Trading (IEA) system, the 
introduction of the EU Emissions Trading Scheme (EU ETS) has been proved to be 
influential and effective in the carbon market.  
The EU ETS commenced operation from January 1, 2005 across the 25 member states 
of the European Union. This is the first multi-country, multi-sector GHG emission 
trading system, covering 11400 installations accounting for around 52% of the EU’s 
total CO2 emissions or about 30% of its overall greenhouse gas emissions (EEA 2005: 
28; EU 2005: 7 ).  
The essence of the ETS is the trading of limited EU emission allowances (EUAs) 
which were allocated to the installations. The National Allocation Plans (NAP) 
determined the total EUAs that Member States can grant to their companies, which 
can then be sold or bought by the companies themselves. The EU ETS has a pilot 
phase from 2005 to 20078 and a first phase from 2008 to 2012, aligned with the 
Kyoto targets.  
Entities covered in the scheme must surrender EUAs equivalent to their verified CO2 
emissions in that year. The trading is held in electronic accounts in registries in which 
will be overseen by a central administration at EU level. Those failed in ‘producing’ 
enough EUAs (by allocating or purchasing) to cover their emissions will have to pay a 
fine for each excess tonne emitted, € 40 in the pilot phase and € 100 after 2008. (EU 
2005:12) 
A so-called “Linking Directive”, adopted by EU parliament in April 2004, recognized 
the fungibility9 of carbon credits (CERs from CDM and ERUs from JI) and EU 
Allowances (EUAs) and allowed linkage between the ETS and project-based CDM/JI 
scheme. CERs can be used in the first phase from 2005, while ERUs cannot be 
brought into the ETS until 2008. Again, the rationale is that cost–effective CDM/JI 
                                                        
8
 In the first phase, Trading Scheme covers only CO2 emissions from large emitters in the power and heat 
generation industry and other selected energy-intensive industrial sectors. 
9
 The EU allowances and JI and CDM credits are all expressed in a standard unit: a ton of CO2 equivalent (tCO2e). 
Other GHGs are converted into CO2 equivalent by multiplying the global warming potential (GWP).  
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credits may reduce abatement costs of compliance for European industries, but also 
create additional incentives for businesses to get emission reduction credits by 
investing projects in other place where the lower abatement cost can be found.  
Canada and Japan are also developing national plans to meet their Kyoto obligations. 
These plans both include carbon trading. According to 2005 carbon market report 
(Lecocq et al. 2005: 11), the Canadian plan calls among others for a domestic trading 
system for large-scale point sources and for the purchase of substantial amounts of 
outside credits, while the Japanese plan, not including mandatory obligations for firms, 
but calls for large-scale purchases of emission reductions through project-based 
mechanisms.  
The Non-Kyoto compliance market involves the transaction of credits that are not 
eligible for use in meeting national Kyoto Protocol targets. The biggest two influential 
carbon transaction markets are in the USA and in Australia, namely The Chicago 
Climate Exchange (CCX) and the New South Wales (NSW) Greenhouse Gas 
Abatement Scheme (GGAS). Another emerging segment of the carbon market is the 
retail market, where buyers (companies, individuals or other institutions) wish to be 
climate neutral in order to demonstrate their social responsibility or promote 
particular brand. Organizations such as the Climate Neutral Network, Future Forests, 
Clean Air/Cool Planet and others are helping facilitate carbon offset transactions 
(UNDP 2004: 78). These buyers often purchase emission reduction credits in small 
quantities.  
3.2.2 Global Carbon Credits: Demand and Supply 
This section analyses the potential demand and supply of credits within the Annex I 
countries. Generally, the emission level in one country (entity) is determined by three 
major factors: baseline projections, marginal abatement costs (MAC) through 
domestic actions (DA); and the degree of flexibility in the mechanisms (Vrolijk et al. 
2000). The influences of the three factors can be shown in Figure 3-2, where baseline 
projection (purple line) is the BAU emissions; MAC can be shown by the curve with 
domestic measures (light blue line); and the curve with measures (red line) showed 
the way to achieve the Kyoto goal by employing flexible mechanisms.  
The demand of the emission reductions comes from Annex I countries which could 
not meet their Kyoto reduction commitment, while the supply of the emission 
reduction credits comes from mitigation activities in Annex I countries (domestic 
actions, sink projects), excess credits from emission trading scheme (AAUs, EUAs, or 
hot air 10), CERs from CDM projects and ERUs from JI projects. 
                                                        
10
 Hot air is commonly given to the part of an Annex I party’s Assigned Amount of emissions that is most likely to 
be surplus to its needs even without that party making additional efforts, beyond existing policies in 1990, to 
reduce its emissions. Hot air was unexpected when designing the Kyoto Protocol and was regarded by some 
experts as the loophole of the Protocol. http://www.climatenetwork.org/eco/agbm/abgm8/a8_4_loopholes.html. 
From the practical situation, the hot air comes from the EIT, particularly from Russia and Ukraine. 
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Figure 3-2 Influencing Factors of GHG Emissions for Kyoto Goal 
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Note: This figure is a presumed scenario of GHG emission reduction in an Annex I country.  
Source: Author 
According to the Kyoto Protocol, each Annex I country has its own reduction target 
ranging from an 8% reduction to a limited 10% increase from the 1990 base year. 
With the withdrawal of US and Australia from the Protocol, Annex I countries can be 
divided into two groups. First group comprises of EU-15 countries, Japan, Canada. 
They are the potential demanders11 of carbon credits due to their increasing GHG 
emissions and relatively high cost for abatement; the second group is the Economies 
in Transition (EIT)12, who produced much lower emissions than the 1990 level and 
are predicted to meet the Kyoto target with surplus credits --- hot air.  
Vrolijk and Grubb’s study in late 1990s noted the decreasing emission projection 
trend over time. In their research, the aggregated emissions of the Annex I countries 
of the BAU projections in 2010 would be slightly above the 1990 level without any 
policy measures. That means, with policy measures and trading, and there are 
significant opportunities for annex I countries to cut back GHG emissions within 
themselves, at least in the first commitment period. Therefore, the demand of 
emissions reductions by hot air and three mechanisms would be insignificant (Vrolijk 
et al. 2000: 30-31). Grubb’s further study (Grubb 2003: 7), shown in Table 3-1, 
concluded that carbon emissions for the EU, Japan and Canada in 201013 might be 84 
to 239 MtC (308-876 MtCO2e14) above their Kyoto allocation, while the projected 
emissions reductions supply is estimated to be between 242 and 394 MtC (887-1444 
MtCO2e) per year.  
                                                        
11
 The GHG emissions in EU-15 refer to the net GHG emissions aggregated from the 15 countries. Some 
countries are predicted to be left with excess credits with existing measures, e.g. Luxembourg, UK and Sweden 
(EEA 2005: 18). The supply/demand situation of a country can roughly reflect the aggregated allowance situations 
in the allocated installations, which were covered under EU ETS.  
12
 The EIT are countries of former Soviet Union and formerly communist states of Central and Eastern Europe. 
13
 It employs the data of the region’s energy-related CO2 emissions, and year 2010 was taken to be the year for the 
first commitment period. Other models took the same treatment. 
14
 C value can be converted to the conventionally used equivalent CO2 value by multiplying the C value by 44/12 
(the ratio of the molecular weight of CO2 to C). 
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Table 3-1 Supply-Demand Balance in Kyoto System: Two Scenarios 
Historical 
Emissions 
High Demand, Low Supply Low Demand, High Supply MtC/yr 
Average 
1990 2000 % Change Balance % Change Balance 
Gross Demand 
EU-15 
Japan 
Canada 
Supply 
Russia 
Ukraine 
EU New 10 
Other EITs 
Net Surplus 
 
911.4 
305.3 
128.6 
 
647 
191.9 
245.2 
87.8 
 
895.5 
313.7 
158 
 
450.7 
104.5 
146.6 
45.4 
(2000-2010) 
7% 
10% 
15% 
 
20% 
20% 
25% 
25% 
239 
120 
58 
61 
242 
106 
67 
45 
24 
3 
(2000-2010) 
-3% 
-3% 
0% 
 
0% 
0% 
5% 
0% 
84 
30 
17 
37 
394 
196 
87 
75 
36 
310 
Source: Grubb 2003: 7 
World Bank CDM research project (World Bank 2004: 83-90) employed and 
integrated several energy economic models to analyze the reference emission 
scenarios for the year 2010. The IPAC emission model, divided the world into nine 
regions, and the result was shown in Table 3-2. If it is assumed that no distinct 
technological progress will happen in the next five years, the possible carbon demand 
could be about 345 MtC (1265.7 MtCO2e), and excess carbon credit supply could be 
254 MtC (931.3 MtCO2e). The World Bank has a higher forecast of credit demand 
compared with Grubb’s model. 
Table 3-2 BAU Carbon Emissions for the Nine Regions by IPAC (MtC) 
Region            Items 1990 2000 2010 
Kyoto 
Targets 
Reduction 
Requirements 
Pacific OECD 
Europe OECD and Canada 
USA  
Eastern Europe and FSU 
China 
South and Southeast Asia  
Middle East  
Africa 
Latin America 
World 
470 
1110 
1330 
1250 
660 
330 
180 
150 
220 
6020 
460 
1200 
1500 
950 
840 
490 
260 
200 
290 
6680 
470 
1240 
1620 
1060 
1090 
860 
360 
280 
370 
8220 
407.5 
957.3 
 
1314* 
62.515 
282.7 
 
-254 
Note: * data from EIA 2005:99 
Source: World Bank 2004: 93 
                                                        
15
 The figure may overestimate the actual demand, because Pacific OECD also includes the countries of Australia, 
New Zealand, Mexico, etc. 
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More recently, Energy Information Administration published International Energy 
Outlook 2005. By using the System for the Analysis of Global energy Markets (SAGE) 
model and updated data, the study gives the forecast of the energy-related CO2 
emissions in Annex-I countries from three scenarios. Carbon demand comes from 
EU-15 countries, Japan and Canada, while supply comes from EIT countries. Table 
3-3 showed the projected emission demand and supply of 2010. The three scenarios 
indicate that global carbon emission reduction (credits) demand in 2010 would be 
around 286.6 MtC (1050.9 MtCO2e), with the variation between 253.9 MtC (940 
MtCO2e) and 349.9 MtC (1283 MtCO2e). It would be about 4.34% of the 1990 global 
emissions, and 3.1% of 2010 emissions16. The surplus carbon credits, hot air, would 
be around 280MtC (1025 MtCO2e, high case) to 348MtC (1274MtCO2e, low case) in 
2010. 
Table 3-3 CO2 Emissions from Main Annex I Countries 1990-2010 (MtC) 
Note: * The US is not a signatory country of the Kyoto protocol  
Source: EIA 2005: 99,117,133;  
Despite some limitations of the projection17, it can still be roughly concluded from the 
models’ study and practical international climate regimes as follows: (1) The 
withdrawal of the US participation has greatly influenced the demand of the global 
carbon credits; (2) When the US is out of the commitment, there is highly possible 
that the surplus credits from the EIT would exceed the net Kyoto credits demand, 
which means that Annex I emission reduction goals can be achieved without 
additional project-based carbon credits18; (3) There is a high possibility that in most 
Annex I countries, the carbon emissions during the Kyoto period will still continue to 
increase; (4) The potential net surplus credits in 2010, will only materialize if 
emissions reductions supply will be freely traded in a competitive market. In reality, 
this will depend on the willingness of the supplying countries to issue and transfer, as 
well as on the receiving countries to recognize and use these surplus credits for the 
                                                        
16
 Author calculations, Base on EIA 2005: 99 
17
 Limitations of the models include: only energy-related CO2 emissions were considered, instead or the whole 
GHG emissions; forestry projects were not considered; and other assumptions.  
18
 Only energy-related CO2 emissions were considered. 
History Projections (2010) Credit Requirements Country/ 
Region 1990 2002 Low Refe. High 
Kyoto 
2010 Low Refe. High 
Canada 
Japan 
EU-15 
Demand 
Russia 
Other FSU 
E. Europe 
Supply 
US* 
129 
270 
930.8 
1329.8 
640 
396 
299 
1335 
1360.6 
160.4 
321.6 
967.9 
1449.8 
415 
239 
198 
852 
1568.4 
181.9 
324.2 
979.1 
1485.3 
460 
275 
231 
966 
1765.1 
185.7 
330.3 
1002 
1518 
472 
292 
229 
994 
1789.4 
190.9 
337.1 
1053.3 
1581.3 
499 
298 
237 
1034 
1849.9 
121.3 
253.8 
856.4 
1231.4 
640 
396 
278 
1314 
1265.4 
60.7 
70.5 
122.7 
253.9 
-180 
-121 
-46 
-348 
499.7 
64.5 
76.5 
145.7 
286.6 
-168 
-104 
-49 
-320 
524.0 
69.7 
83.3 
196.9 
349.9 
-141 
-98 
-41 
-280 
584.5 
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Kyoto Protocol compliance19. From the present situation, there are growing demand 
for the credits from CDM and JI scheme. 
3.2.3 Global Carbon Credits: Buyer and Seller 
The ultimate carbon credit buyers are most likely to be those companies and countries 
which could not meet the Kyoto Protocol obligations or have relatively high cost to 
reduce emissions domestically. Although the market trend is still not clear and needs 
further observation due to continuous regulatory uncertainties and relevant national 
policies in change, the transactions of project-based emission reductions have 
exhibited some features.  
Presently, two thirds of the volume purchased from Europe was purchased by private 
firms, against one-third by governments, mostly the Netherlands, Denmark, Sweden, 
and Austria (Lecocq et al. 2005: 21). The National Allocation Plans for the EU ETS 
have transferred a big share of the credit demand to the covered installations, so the 
private sectors are supposed to increase the share in the future. Besides, the ETS 
allows more buyers to enter the market to speculate on price development or to hedge 
against future emission reduction commitments, which attracts more participants, e.g. 
organizations, institutions, individuals, to enter and trade carbon credits in the market 
(EU 2005: 12). 
The establishment of the ETS and linkage with the JI/CDM made EU emerge as the 
center of carbon trading in the world. The purchase of the emission reductions has 
been lasting for several years and European buyers have occupied the largest share of 
the purchase of emission reductions with a combined 60% of total volume purchased 
between January 2004 and April 2005 (Lecocq et al. 2005: 21). Within this group, the 
Netherlands is the largest single buyer with 16%, followed by private firms from the 
United Kingdom (op cit.). A number of EU states have disclosed emission reductions 
they plan to purchase from JI and CDM projects during the period 2008 – 2012 
(UNEP 2004: 75). 
Japan was the largest country buyer with the share of 21% during the same period. 
The credits were mostly purchased by private Japanese entities through private funds. 
The share of the volume purchased by Canadian private and public entities has 
remained small, only about 5%. In both countries, no allowances allocation plan to 
individual firms has been announced, which may impede the private companies to 
take further efforts (Lecocq et al. 2005: 21). 
Procurement funds for purchasing project–based carbon credits are continuously 
growing and expanding in various forms. As shown in Table 3-4, three types of funds 
                                                        
19
 The usage and pricing of “hot air”, which is surplus credits and incurs unintentional profits, are still uncertain. 
Regarded as the policy loophole, “hot air” will only exist in the first commitment period and political and 
economic factors are all discouraging purchasing the hot air credits (Moe et al. 2000: 110; Bernard et al. 2003: 20) 
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can be catalogued: public-private partnerships, government funds, private funds. 
CERs purchased through public-private partnership and government funds are mainly 
used for Kyoto compliance. Private funds are also being established to secure CERs 
for purposes other than compliance. 
Table 3-4 Carbon Funds for Project-based Credits 
Public Private Partnerships Government Funds Private Funds 
Multilateral Institutions 
• The World Bank 
• WB Prototype Carbon Fund 
• WB Community Development 
Carbon Fund 
• WB Bio-Carbon Fund 
• Italian Carbon Fund 
• Spanish Carbon Fund 
• Danish Carbon Fund …… 
Other Financial Institutions 
• IFC-Netherlands Carbon Facility 
• Netherlands European Carbon 
Facility 
• Multilateral Carbon Facility 
• CAF-Netherlands Carbon Facility 
… … 
• Dutch Government C-ERUPT 
Program 
• Finnish CDM/JI Pilot Program 
• SICLIP 2002-2012 (Sweden) 
• Austria JI/CDM Program 
• Belgian CDM/JI Tender 
• Flemish CDM/JI Pilot Program 
• RaboBank- Dutch CDM 
Facility 
• Ecosecurities Standard Bank 
Carbon Facility (Denmark) 
… … 
Through Bilateral 
Transactions (signed MOUs) 
… … 
• Japan Carbon Finance, Ltd 
• European Carbon Fund 
• GG- CAP GHG Credit 
Aggregation Pool 
• ICECAP 
• Asia Carbon Fund 
• Trading Emission PLC 
• IUCN Climate Fund 
• RNK Capital LLC/CDM 
Project Tender 
… …  
 
Others: 
•Equity Investors 
•VER (Verified Emission 
Reduction) Buyers 
•ADB Support Programs 
… … 
Source: UNEP 2004: 79; UNEP 2005a: 4-5; UNEP 2005b: 10  
The credit sellers in the global carbon market are those companies or countries who 
can supply emission reductions with a relatively lower cost. From January 2004 to 
April 2005, Asia was the largest seller of emission reductions, about 45% of the 
global volume. India had been the dominant supplier, accounting 31% in the world’s 
share (Figure 3-3). Latin America took second with 35% of the supplies. JI projects in 
the OECD countries (including voluntary activities in the US) ranked third with 14%, 
while supplies from EIT countries ranked fourth at 6% 20(Lecocq et al. 2005: 22). 
There is no doubt that there has been a great change during the past one year, due to 
the rapid progress of CDM/JI activities and ETS trading. China has replaced India as 
the largest credit supplier due to the prompt implementation and sales of several 
HFC23 CDM projects (this will be discussed in chapter 4). 
 
                                                        
20
 No JI transaction contract was signed in Russia and Ukraine, although many projects are in preparation. 
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Figure 3-3 Share of Supplied Emission Reduction Volume by Location 
January 2004 - April 2005
India
31%Rest of Asia
14%
Africa
0%
Transition
Economies 6%
OECD
14%Rest of Latin
America  22%
Brazil
13%
 
    Source: Lecocq et al. 2005: 22 
3.2.4 Volume and Pricing in the Carbon Market 
As mentioned before, the present global carbon trading is fragmented into 
project-based and allowance-based transactions. Since the inception of the EU ETS, 
the allowance market has developed rapidly. 360 MtCO2e were traded under this 
scheme in 2005, while in 2004, only less than 20 MtCO2e were traded (Point Carbon 
2006; Lecocq et al 2005: 22). 
Theoretically, the prices of allowances will be at equilibrium point of supply and 
demand as in other free markets. However, in real situation, the current carbon market 
is far from a liquid market, and there is no transparent pricing mechanism to reflect 
the cost of generating emissions reductions. The fragmented nature of the carbon 
market thus leads to differentiated prices for different transferable emission units.  
Kyoto compliant credits are usually more expensive than credits for the non-Kyoto 
compliance market. There are two reasons for this. Firstly, only registered and 
certified Kyoto compliant credits can be used towards the national Kyoto mitigation 
targets, and secondly, in order to secure the credits through the cycle, the project 
developers or credit owners need higher credit price to cover the transaction costs in 
the process.  
Figure 3-4 provides the ranges of credit prices from non-Kyoto market and 
project-based carbon market. Emission Reductions (ERs) for Non-Kyoto compliance 
command a lowest transaction price. Within the project-based transactions intended 
for Kyoto compliance, although the rules governing JI are less developed than those 
governing the CDM, ERUs from the JI set at relatively high transaction price, with the 
weighted average price around 6.04 US$/tCO2e, due to JI’s comparably less risky 
proposition and less complex processes for the transaction compared with CDM cycle. 
Transaction prices from CDM projects were divided into two groups: VERs (with 
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certification risks on the buyer) and CERs21 (with certification risks on the seller). 
Because buyers will sustain more risks in VER transaction case, the VERs have 
generally lower value than CERs. 
Figure 3-4 Prices for Non-Retail Project-based Emission Reductions (US$/tCO2e) 
Note: The vertical bar is the range of transaction price from January 2004 to April 2005. The dots on the line are 
the weighted averages (by volume). Prices in euros have been translated into dollar terms using monthly 
exchanging rate over the period. 
Source: Lecocq et al. 2005: 27 
The EU ETS market itself is closer to a fully functioning market: “exchanges are now 
operational; allowances have been issued in registries, hence allowing for spot trading 
as opposed to forward; and harmonization of contracts on the market allows for 
increased liquidity” (Lecocq et al. 2005: 32). The weighted-average traded prices of 
VERs, CERs and ERUs from January 2004 to April 2005 had substantially increased 
by 7.3%, 10%, and 21% respectively over the period January 2003 to May 2004. In 
addition, the prices of EUAs in different vintage years have very small spreads. This 
becomes one of the major differences with the market for CDM/JI. In the context of 
the price, EUAs in EU allowance market are traded with the highest price. Different 
with CDM/JI transaction, daily EUA trading price information is available online.  
The operation of the EU ETS indicates that the carbon market today is more 
sophisticated and active than before, however, the current prices of carbon credit still 
could not represent the supply/demand equilibrium in the 2005-2007 pilot period due 
to numerous reasons, e.g. policy and regulatory uncertainties, excess credit supply 
from EIT countries, market fundamentals (Lecocq et al. 2005: 33; Point Carbon 2004: 
1). World Bank analyzed the factors that may influence the long-term equilibrium in 
the carbon market, which include (in order of importance): business-as-usual 
emissions projections in Annex I countries, marginal abatement costs (MACs) of 
potential buyers and sellers; market structure (competition vs. price leadership); the 
                                                        
21
 The price of VER and CER here means the agreed transaction price of credits from CDM projects in the 
forward contract; it is not the carbon credit price in the spot market. 
Clean Development Mechanism in China: Seeking Synergies to Achieve Sustainable Development 
 
 33 
linkage rate from CDM/JI and LULUCF 22  projects; the participation rate of 
Non-Kyoto compliance market; etc (World Bank 2004: technical summary). 
It seems that allowance market is on the way to be fully completive, while CDM and 
JI markets are still dominated by the preference of investor’s “high quality” and “low 
risk” criterion (World Bank 2004: technical summary). Developing countries thus 
acted as the recipient of the market price. For the same CDM project, different buyers 
may offer the different CER prices for procurement; also, different technology types 
were set with deferent CER prices. Dutch Government CERUPT Program assigned 
20-40% higher price for renewable energy (except biomass) projects than energy 
efficiency projects and fuel switching and methane projects (UNEP 2004: 78).  
There are various transaction modes which were developed to minimize risks that 
may occur in the CDM cycle (UNDP 2003: 70-72) and some EU companies have 
started purchasing CERs for commitment, however, forward contracts for CERs are 
still more risky than contracts for EUAs; and there currently exists some operational 
barriers that impede the transference of CERs into the ETS system. It is believed the 
price gap between EUAs and CERs will go down over time, but there is little 
possibility that they will converge, at leas so far (Lecocq et al. 2005: 33).  
In summary, since the Kyoto Protocol’s entry into force, carbon market and the ETS’ 
operation, the evolving carbon market has stimulated the credit transaction, which 
prompted the development of project-based activities. However, the future trend of 
CDM projects is restricted by many uncertain factors, among which the demand and 
purchasing interests from Annex I countries are of key importance. Developing 
countries have little power in bargaining more favorable CER transaction price in the 
market, and they have to face the reality that CERs produced were traded and will still 
be traded at the lowest price even the unit emission reduction is actually the same. 
3.3 Current CDM Project Portfolio 
3.3.1 CDM Project Progress 
Since CoP7 was held in 2001, the Executive Board (EB) has been working as the 
CDM executive body to facilitate the CDM activities. Till early 2004, there were only 
82 CDM projects that reached the PDD development stage (UNEP 2004: 75). The 
first batch of CDM projects was registered in November 2004. After that, CDM has 
witnessed rapid progress. Figure 3-5 shows the dramatic increase of CDM projects in 
the pipeline from September 2005 to May 2006. Because most of the CDM projects 
are in the project design phase, “at validation”23 projects take the largest share in the 
                                                        
22
 LULUCF is the abbreviation of Land Use, Land Use Change and Forestry. Under the Kyoto Protocol, certain 
human induced activities in the LULUCF sector that remove GHGs from the atmosphere (afforestation, 
reforestation and tackling deforestation) may be used by annex I countries to meet their targets. 
23
 Project at validation means the projects that are open for comments and/or validated projects that have not been 
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pipeline. As at May 3, 2006, 508 projects had been submitted for validation; 157 
projects have been registered by the EB, including 13 projects have been issued with 
CERs, the final product for trading in the carbon market.  
Figure 3-5: CDM Project in the Pipeline 
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Note: Activities of request for review, withdrawn, under review were not included. 
Source: Author, data from Fenhann 2005b: 7; Fenhann 2005c: 9; CD4CDM 
The sectoral distribution of the current projects in pipeline is shown in Figure 3-6. Of 
all 744 projects in pipeline, 58% are renewable energy projects, in which biomass, 
hydro power and wind power are the popular ones, with 170, 127 and 93 projects 
respectively in the pipeline. Geothermal, tidal, solar projects have been submitted, but 
with very limited projects.  
Figure 3-6: Sectoral Distribution of CDM Projects by Numbers 
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Source: Author, data from CD4CDM 
In terms of the size of the generated CERs, 142,362,000 tCO2e are expected to be 
produced annually. As shown in Figure 3-7, more than half (55%) of the CERs are 
                                                                                                                                                              
asked to be registered. 
As at May 3, 2006 
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generated from 18 HFC & N2O Reduction projects due to the huge Global Warming 
Potential (GWP). Numerous renewable energy projects (55% of the total projects) 
gain only 18% of the CER share.  
Figure 3-7 CER Distribution of CDM Projects by Sector 
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Source: Author, data from CD4CDM 
Currently (till May 3, 2006), 48 developing countries have projects in the pipeline. 
Table 3-5 shows the project progress in main CDM host countries. Most pipeline 
projects are located in India (284 projects) and Brazil (135 projects); 11 other 
countries also had more than 10 projects in the pipeline. Most of the countries have 
registered projects. The 13 projects which got the CER issuance from EB are located 
in India, Brazil, Korea, Honduras and Mexico. 333 projects (44%) are small scaled 
projects, with annually expected credits about 7.6% of the whole pipeline credits. 
Table 3-5 Main CDM Host Countries in the World 
Pipeline Project 
Country 
Number Percentage 
In which 
Registered 
CER 
Issued 
India 284 38.2% 43 6 
Brazil 135 18.1% 40 2 
China  61 8.2% 7  
Mexico 43 5.8% 15 1 
Philippines 21 2.8% 21  
Chile 20 2.7% 10  
Honduras 16 2.2% 9 2 
Others 164 22% 27 1 
World 744 100% 172 13 
Source: CD4CDM  
From the limited available information, Japan, Netherlands, UK and World Bank are 
the main investors in the current CDM project activities. 
As at May 3, 2006 
Total Expected CERs: 142,362,000 tCO2e/yr. 
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3.4 Opportunities and Threats from CDM Activities 
CDM initiatives implicate various opportunities and threats, but the activities do not 
invariably incur all the pros and cons. Favorable CDM projects for host countries are 
those who can maximize the potential opportunities and simultaneously minimize the 
threats. The section analyzed the opportunities and threats that undertaking CDM 
activity may incur to the host countries. 
3.4.1 Opportunities from CDM Projects 
Article 12 of the Kyoto Protocol defines two major aims of CDM. First is to assist 
developed countries to meet their binding GHG emission targets in cost-effective 
manner. Second is to assist sustainable development of developing countries. The 
CDM mechanism creates a platform in which developing countries can voluntarily 
participate in the long-term global climate actions. Meanwhile, CDM complements 
the existing national development priorities and initiatives.  
From developing countries’ perspective, CDM are supposed to bring in the following 
opportunities: 
 Provide a new revenue stream for emission reduction projects by selling CERs, 
which can complement the conventional products and improve the financial 
viability of the projects; 
 Promote the development, transfer and diffusion of environmentally-friendly 
technologies; 
 Support project-based capacity building activities which can involve diverse 
stakeholders; 
 Encourage the active participation of public sectors, private sectors and local 
communities, as well the cooperation with international entities; 
 Gain learning experience and special knowledge through early CDM projects; 
 Help define investment priorities in projects that meet sustainability goals; 
 Contribute to public health and environment improvements 
 Alleviate local poverty through income and employment generation. 
Kyoto Protocol specifies that it is up to the host governments to assess and determine 
the sustainability of the prospective CDM projects; however, seen from the hundreds 
of projects that submitted by the developing countries, the sustainability content is a 
highly contentious issue. The significant increase of CDM projects in the pipeline 
indicates that generating and trading CERs out of CDM have been widely accepted in 
developing countries and the prerequisite capacity in host countries, such as legal 
infrastructure and qualified personnel, to some extent, have been strengthened. 
Another important potential benefit, technology transfer, is gaining more attention 
among diverse stakeholders. From long term perspective, proactive national policies, 
the intense carbon credit competition and more serious global warming concerns will 
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mandate effective technology transfer benefits. 
3.4.2 Threats from CDM Projects 
The threats imposed by CDM scheme can be mainly divided into two parts. The first 
threat or challenge of implementing CDM projects is the negative impacts that the 
carbon emission reduction activities may incur to the development of developing 
countries. Like many other developing countries, China gave the overriding priorities 
to social and economic development and the elimination of poverty (DRC 2003: 116). 
In the long term, China rapid economic growth will continue, which will inevitably 
increase the energy demand and GHG emissions. If there is no significant 
breakthrough of diffusing low-carbon high efficiency technologies, the emission 
reduction activities through the CDM could only restrict to a limited number of 
projects. The wide implementation of CDM risks harming the national economic 
development and weakening the industrial competitiveness24. Another concern from 
the developing countries lies in the risk that the participation in the CDM would lead 
to their commitments to reduction obligations in the future. The developing countries, 
like China and India, are under greater pressure to take effective actions to limit and 
control GHG emissions. 
The second threat comes from the credit market competition. It determines whether 
the emission reduction activities can finally have the CERs generated and transacted. 
Carbon market has emerged and is evolving. Although the market is still fragmented, 
the credits generated from different mechanisms25 have established linkage. CERs 
from CDM scheme can be seen as the commodities that are produced from the 
“additionality workshops” in developing countries. By transacting with the credit 
demanders and exchanging in different forms, CERs finally bring revenue for 
developing countries and help annex I countries meet the Kyoto targets.  
Like other common products, some competitive forces exist in the market that 
threatens the profitability of the CER producers. In most cases, the host government 
and the domestic developers have to confront these threats and make decisions based 
on their judgment whether the credit revenues are as high as they expected. 
This section employs Michael Porter’s five-force model (Porter 1980) to understand 
                                                        
24
 In a majority of countries, economic growth has the strongest influence on emission levels, usually putting 
upward pressures on emissions. This is the case in courtiers as diverse as the US, Australia, South Korea, etc.; in 
Russia and Ukraine, economic contraction contributed to a decline in emissions. World Coal Institute made studies 
on the factors that contribute to the CO2 (GHGs) emission growth in 1990-2002. According to the decomposition 
analysis, the economic growth in China brought the upward pressures on emissions while at the same time, the 
improvement of energy intensity put downward pressures, but the general trend of emissions is still increasing 
(Baumert et al.: 2005). Another qualitative explanation is that economic growth is positively correlated with 
energy consumption, which highly impacts the emission level if no significant improvement in the energy emission 
intensity.  
25
 It means that CERs from CDM, EUAs from EU ETS, ERUs from JI and RMUs from LULUCF are all 
commensurate with one unit of emission reduction, noted as one ton of CO2 equivalent and they will be freely 
traded in the future carbon market.  
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the competition structure and analyze the threats that CDM hosts may face. The 
model is one of the frequently used business tools and particularly in thinking in an 
“outside-in” approach26. Figure 3-8 presents the five forces in an industry that 
threaten the performance of a firm: the threat of entry; the threat of substitute; the 
threat of suppliers; the bargaining power of buyers; the rivalry of existing firms. 
Figure 3-8 The Five Forces Model of Environmental Threats 
 
Source: Barney 1997: 69 
In correspondence, the five force model is established to understand the carbon 
market in which the CDM project is involved (Figure 3-9). In order to be consistent 
with China’s case in the later chapters, Chinese developers as a whole is regarded as 
one CER producer and analysis is done by outside-in way. This assumption is 
reasonable when the focus is given to the national CDM policy study. The five 
competitive forces and their key determinants are listed in Table 3-6: 
Figure 3-9 Five Competitive Forces in China’s CER Production 
 
Source: Author 
 
                                                        
26
 http://www.12manage.com/methods_porter_five_forces.html 
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Table 3-6 Five Forces in Credit Market and Their Main Determinants 
Competitive 
Forces 
Key Determinants 
Rivalry among 
CER suppliers 
Comparison of marginal abatement cost with other developing countries 
Differentiated energy policy and climate policy 
Different comprehensive capacity of streamlining CDM projects 
Different integrated marketing management of CERs, etc. 
Threat of 
CER demand 
Performance of domestic emission reduction actions in Annex I countries 
Voluntary action and participation rate in non –Kyoto compliance market 
Risk assessment to China’s CER generation by demanders 
Credit buyers’ preference on the quality (sustainability) of the CERs 
Bargaining power of buyers and buyer’s incentives, etc. 
Threat of other 
credits 
EUAs (EU Allowances) from EU- ETS (Emission Trading Scheme) 
ERUs (Emission Reduction Units) from JI  
RMUs (Removal Units) from sink project 
AAUs (Assigned Amount units) from perspective IET, etc. 
Threat of 
additionality 
CDM activities may induce negative impacts on economic development 
Loose existing national energy policies may induce more credits 
The ambitions and qualifications of project developers to produce the credits 
The threat of introducing lower carbon emission technologies, etc. 
Threat of new 
CDM entrants 
Complexity of the CDM procedures and rules  
Successfulness of CDM projects in other developing countries 
Assistance from host governments and international donors 
Clean energy technologies may generate larger credits 
Lower abatement cost from other host countries, etc. 
Source: Author 
CDM scheme has developed fast. It seems the one of the big coming threat to all the 
developing countries is that the limited credit demand could not match with the supply, 
which may pull down the credit price. The five force model offers a holistic 
perspective to analyze the market competition factors of the CERs. It outlines what 
the present developers will concern towards getting more commercial benefits and 
what strategies the developers can make based on their understanding.  
On the other hand, it has some limitations. First, the model ignores the possible 
inconsistency of sustainability requirements from the government and the profitability 
consideration from the developers, as well the synergies within all relevant entities in 
China due to our assumption that taking CDM project activities in China as a whole. 
Second, the model might not reflect the changes of the present carbon market well, 
which requires us to take flexible or dynamic approaches in strategy formulation. To 
avoid these, the study will incorporate the policy synergy analysis and seek solutions 
to enhance various actors’ capacities so as to be more adaptable to the changeable 
environment.  
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3.5 Conclusions 
The Kyoto Protocol entered into force in February 2005. The CDM, an innovative 
cooperative mechanism under the CDM, has the dual aims of assisting developing 
countries in achieving sustainable development and of assisting developed countries 
in achieving compliance with their obligatory GHG emission reduction commitments. 
In order to validate and certificate the emission reductions, CDM projects have to 
follow a complicated cycle.  
Global carbon market is evolving and can be dived into two categories, allowance 
market and project-based market. EU ETS is now acting as the largest multi-country 
GHG emission trading system, and the Linkage Directive regulates the linkage 
between the schemes. The projections on the future emissions showed that the carbon 
emissions from most Annex I countries would increase in the Kyoto period, and part 
of the gap will be filled by the credits from CDM/JI projects. Currently, the buyers of 
carbon credits are mainly the countries who have the reduction obligations. The credit 
suppliers are mainly Asian countries and Latin American countries. The expected 
CER price has increased but still lower than the credits from other schemes. The trend 
is the price gap will be less but with low possibility to converge. 
CDM activities witnessed rapid progress in the past two years. At the time of writing, 
more than seven hundred projects are in the EB’s pipeline. These projects cover 
diverse areas which can provide the certified additional emission reductions. There 
are 13 projects already got the CER issuance from the EB. 
The implementation of CDM brings opportunities and threats for project developers 
and host countries. The purpose for the policy making is to take advantage of the 
opportunities while be more effective in neutralizing the threats.  
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4 CDM in China’s Context 
This chapter addresses China’s conduct concerning CDM project activities. It is 
divided into three sections. First is the background introduction to China’s general 
information and its energy profiles, followed by the description of emission profiles 
and climate change policy in China. Section three covers the institutional building and 
CDM project management rules in China. In the last section, the CDM capacity 
building activities, as well as the CDM projects in the pipeline were described. 
4.1 General Information and Energy Policy in China 
4.1.1 Economic Profiles 
China is the most populous country in the world (1306 million) and it covers a land 
territory of approximately 9.6 million square kilometers, more than two times the size 
of European Union (CIA).  
Economic liberalization has been adopted in China since 1979, transforming the 
country from planned economy towards market economy. The Open Door policy was 
a marked change and made China undergo social, economic and political change. In a 
quarter century since then, China has become one of the fastest growing economies in 
the world, with its GDP increasing at an average rate of 9.4% per year27. The 
ambitious economic development goal of quadrupling the countries’ GDP from 1980 
to 2000 was achieved ahead of time in 1995 (Nordqvist 2005: IV-2). For much of the 
population, living standards have improved dramatically. Notably, in 2003, China 
announced another GDP quadrupling goal for the 2000 – 2020 period (DRC 2003: 5). 
The composition of the economy has changed apace with its growth. From 1979 to 
2003, the agriculture’s share in GDP shrank from 31% to 14.6%, while the service 
economy rose from 21.4% to 33.2 %. The share of industry kept around 50% (China 
Statistical Yearbook 2003).  
If counted in purchasing power parity of GDP, China is the second largest economy in 
the world next to the US. However, its GDP per capita is merely 19% of world 
average. There are also serious imbalances among different regions28 and between 
urban and rural areas, and this gap is still growing incessantly. Rural population in 
China accounts for 60% of its total. 29 million poor people live with annual income 
less than US$77 per person. More than 20 million farmers living in border regions or 
remote areas could not get access to electricity (Liu 2005). The laid-off workers from 
previously state-owned enterprises to some extent threatened the stable social 
development in urban area. In addition, the fast growth of non-state, small-scaled 
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 http://www.china-embassy.org/eng/xw/t204319.htm 
28
 The eastern and southern coasts in China had experienced much faster economic growth than the western inland 
areas due to favorable policies, geographical advantages, etc. 
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industrial enterprises gained momentum but induced long-term threat to resource 
utilization and environment development. 
China’s institutional reform is government-induced by reshuffling the relations 
between actors in order to maintain the economic vitality in a long term. The 
administrations’ responsibilities were taken over by various sector associations, 
regarded as non-government organizations, although the management personnel are 
appointed by the authorities. The top-down command and control approach was 
replaced by coordinating and information dissemination. However, although the its 
title was changed several times29, the National Development and Reform Commission 
(NDRC) has still plays dominant role in regulating the macro-economic development 
and social welfare. The NDRC and its local branches at provincial, municipal and 
county levels are entitled to approve various construction projects within their limits 
of authorities. 
4.1.2 Energy Profiles 
China is the second largest consumer of primary energy ranked after the US. In 2003, 
the total primary energy consumption in China reached to 1678 million tons of coal 
equivalent, 2.8 times of its1980 level, and 92% of the energy consumption in EU-15 
countries30. The primary energy consumption mix is shown in Table 4-1.  
The table shows coal’s dominant position in China’s energy supply and consumption. 
About two thirds of China’s energy use is supplied by coal. In fact, China is both the 
largest consumer and producer of coal in the world, with the continuously growing 
economy consuming almost all the coal it produced. The coal’s share in the energy 
mix is projected to decrease, but coal consumption will continue to rise in absolute 
terms31. 
Table 4-1 Structure of Energy Consumption in China 
Shares (%) 
Year 
Energy Consumption 
(Mt coal e.) Coal Oil Natural Gas Hydropower 
1980 602.75 70.18 21.05 3.14 4 
1990 987.03 76.2 16.6 2.1 5.1 
2000 1302.97 66.1 24.6 2.5 6.8 
2003 1678.00 67.1 22.7 2.8 7.4 
Source: China Statistical Yearbook, 2004 
The second characteristic of energy use in China is the large share of industry. Among 
the final energy consumptions, industry energy consumption accounted for 72.7% in 
                                                        
29
 The original title is State (National) Planning Commission. In mid 1990s, it changed to State (National) 
Development and Planning Commissions. In 1998, the NDRC becomes the new title. 
30
 Calculated by the data from http://www.iea.org/textbase/stats/index.asp 
31
 Reference from http://www.state.gov/r/pa/ei/bgn/18902.htm 
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2000 (DRC 2003: 13). From the perspective of energy utilization efficiency, the 
energy intensity in China is 3.4 times of the world average level (op cit.: 9). The 
explanations to these characteristics are that coal is rich and more easily accessible 
than other conventional energies, and that Chinese industry on the whole has poorer 
energy performance than corresponding production in many other countries 
(Nordqvist 2005: IV-3).  
Nevertheless, comparing with itself, energy utilization efficiency in China has 
improved a lot. China realized quadrupling GDP with only doubling the energy 
consumption. Energy intensity (Energy consumption per unit of output value) 
decreased by 50% from 1990 to 2002, representing an average annual rate of 5.6%. 
Total energy conversion efficiency in 2002 was 69.78%, 2.5 percentage points higher 
than 1990. From 1991 to 2002, an accumulated 700 million tons of coal equivalent of 
energy were saved due to the energy conservation actions (DRC 2003: 3; NDRC 2005: 
3; China Statistical Yearbook 2004).  
Figure 4-1 shows the annual growth rate changes of GDP, energy consumption and 
CO2 emissions in China. GDP had a relatively stable growth rate, and it leveled out at 
7-9% in recent years, while energy consumption was fluctuated sharply, even 
undergoing negative growth in late 1990s. The Figure reflects that during the 13 years 
from 1990 to 2003, an annual growth rate of 4.1% in energy consumption 
underpinned 9.5% national economic growth rate.  
Figure 4-1 Growth Rate of GDP, Energy Consumption and CO2 Emissions in China 
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Source: Author, data from China Statistical Yearbook, Various years; IEA Website; EIA 2005: 99 
Driven by the fast economic growth and enhancing living standard, China has 
experienced serious electricity shortage since the end of 2003. The central 
government revised the power development plan in order to expand the country’s 
power generating capacity. Figure 4-2 shows the increasing trend of power generation 
and capacity in the past 15 years. In china, coal fired power plants consume more than 
one third of coal supply and provide 76% of power generation (IEA 2004: 483).  
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Figure 4-2 Electricity Generation and Installed Capacity in China (1990- 2004) 
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Source: Author, data from EIA; China Statistical Yearbook, Various years 
Due in large part to environmental concerns, China tried to shift its energy mix 
towards greater reliance on oil, natural gas, renewable energy and nuclear energy. The 
input in developing renewable sources of energy is continuously growing, although 
the share in the energy mix is still trivial. In 2004, the market for wind energy in china 
grew by 35% (Butler 2005). 
4.1.3 Energy Policy in China 
Energy development strategy has been in formulation in China. In the late 2003, the 
Development Research Center of the State Council concluded a study exploring the 
options for a national energy policy: China National Energy Strategy and Policy 2020 
(DRC 2003). Priorities of energy development are given to energy conservation, 
energy industrial restructuring, energy supply diversification, environmental 
protection and technological upgrading and innovation. China has expressed a strong 
interest in developing and diffusing clean coal technologies in order to enhance 
efficiency; strengthen potential competitiveness and mitigate environmental impacts.  
Between 1980 and 2000, Chinese government added 22 administrative measures, 7 
standards, 8 plans and 14 policies to promote energy conservation and diversification, 
including interest payment rebates, differential interest rates, income tax reduction, 
accelerated depreciation for renewable energy investment and purchases of energy 
conservation equipment (Berkley Lab 2005: 10, Papineau 2005: 2). In November 
2004, the National Development and Reform Commission (NDRC) promulgated 
Medium and Long Term Energy Conservation Plan, specifying the energy 
conservation objectives, key fields and projects, and implementation measures till 
2020. The annual average conservation rate is expected to keep at 2.2% from 2003 to 
2010 and then lift to 3% during 2003 - 2020 periods (NDRC 2005: 14). Concerning 
the renewable energies, the government set an ambitious target of 12% of its power 
generation capacity by 2020, up from a mere 3% in 2003 (Butler 2005).  
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China has tried to normalize and strengthen the energy management by releasing a 
series of laws, among which the CDM-related energy laws include: Electricity Law 
(established in 1995 and will be revised soon); Energy Conservation Law 
(promulgated in November 1997); Renewable Energy Promotion Law (took effect in 
2006). Energy Law, which will embody the country’s overall energy policy and 
orientation, is in formulation with 15 administrations involved in the work. However, 
the existing laws are not implemented effectively as expected, due to lacking of 
corresponding regulations and reliable capacities.  
Sustainable energy development is fundamental to national sustainable development 
goals. The main objectives of China's strategy and policies for the development of 
energy can be summarized in Box 4-1: 
Box 4-1 Objectives of Chinese Energy Policy 
 Ensure the overall security of energy supply 
The rapid growth in oil and gas demand will add the pressure of imports, which means China 
will be more dependent on energy imports than in the past and the energy demand in China will 
be more closely linked to international markets. China should put more efforts to exploit and 
develop oil and gas sources in the west, to establish the oil reserves system, and to develop the 
oil-substituting technology, with a view to securing the supply. 
 Diversify the energy mix 
The government plans to reduce the coal share in primary energy demand, and increase the gas 
and hydropower share. The plan also promotes the use of gas and renewable energy sources, 
and calls for the development of nuclear power, clean coal technology, etc. The government 
will propose a series of incentive policies to encourage the development and utilization of new 
and renewable energy resources and increase the share. 
 Enhance the energy efficiency 
China will manage energy conservation throughout the entire process of energy production, 
transporting, processing and utilization. Through technological improvements, China will raise 
energy efficiency, reduce energy intensity, optimize the configuration of energy, and improve 
energy utilization. 
 Protect the environment 
The government will take more active actions to curb the environmental pollution. Relevant 
laws, regulations, standards will be reinforced to reduce pollutions from energy-intensive 
industries and energy exploitation and utilization sectors. 
Source: Berkley Lab 2005; DRC 2003; NDRC 2005 
Institutional restructuring took place frequently in the past two decades. After 1998, 
the NDRC has become the main energy regulator. In 2002, an Energy Bureau, which 
is in charge of drawing up macro-strategies, plans and policies for China’s energy 
industry was set up within the NDRC (Arruda et al. 2004: 22). In early 2005, a 
vice-ministerial State Council Energy Office has been established; however, the 
uprising concerns on the national energy issues are most likely to resurrect a 
ministerial-level energy authority (Berkley Lab 2005: 9).  
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4.2 GHG Emissions and Chinese Climate Policy 
4.2.1 Emission Profiles 
GHG emissions are the most common indicators of a country’s climate performance. 
In October 2004, China completed the Initial National Communication on Climate 
Change, publicizing the estimated national 1994 inventories of anthropogenic GHG 
emissions32. According to the data, China’s total net emissions in 1994 are: CO2, 2666 
million tons (CO2 emissions from energy activities, industrial processes, and emission 
removals are 2795, 278, 407 million tons respectively), CH4 34.29 million tons, and 
N2O 850,000 tons. If converted by GWP, China’s total GHG emissions in 1994 were 
3650 MtCO2e, with CO2, CH4 and N2O contributing to 73.05%, 19.73% and 7.22% 
respectively (NCCCC 2004: 3).  
The relatively complete unofficial GHG emission data in 2000 was from World 
Resource Institute, as shown in Table 4-2. The energy activities are the main 
contributors to the GHG emission (68.6%), followed by the agriculture (21.2%), the 
industrial process (7.8%) and the waste (2.4%) (IGES 2005: 9). Of all GHGs, CO2 
emissions are the highest (70.3%), followed by CH4 emissions (15.4%) (op cit.). 
Table 4-2 China’s GHG Emissions in 2000 
Types MtCO2e Rank Percent of World 
CO2 
CH4 
N2O 
PFC 
HFC 
SF6 
Total 
3476 
778.8 
645.33 
5.13 
37.03 
3.3 
4945.6 
3 
1 
1 
7 
2 
4 
2 
14.54% 
13.2% 
19.12% 
5.4% 
16.19% 
7.8% 
14.74% 
  Source: WRI 2005 
In 2002, the total CO2 emissions in China reached to 4080 MtCO2e, being the world’s 
second after the US and 1.53 times that of ten years ago and covering 13% of the 
world total. Along with the CO2, methane gas is another important emitter in China. 
The greatest sources of methane are rice cultivation, coal mining and livestock 
keeping (Nordqvist 2005: IV-9). China is the biggest coal producer; the methane 
released by coal mining has attracted particular attention, but the capture rate is still 
low. The reduction potential of China’s methane gas from coal mines will be 
discussed in chapter 6.1. 
CO2 emissions are the main anthropogenic GHG contributors to the global warming, 
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 The inventories of 1994 only covered emissions of CO2, CH4 and N2O. 
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while the emissions from energy activities account for around 80% of total CO2 
emissions. The breakdown of China’s energy- related CO2 emissions is presented in 
Figure 4-3. Carbon emissions from the biggest coal user, power plants represent the 
largest share (42%) and power industry is thus believed to have the largest potential to 
reduce the carbon emissions. Although transportation sector is responsible for only 
7% of these emissions, the figure is likely to have grown dramatically with strong 
government actions. One fact is that overall Chinese car sales grew 15% in 2004 after 
almost doubling in 200333. China’s energy-related carbon emissions were 3322 
MtCO2e in 2002 (EIA 2005: 99).  
Figure 4-3 China’s CO2 Emissions by Sectors in 1999 
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Source: Author, data from http//earthtrends.wri.org/pdf_library/country_profiles/cli_cou_156.pdf 
Concerning the CO2 emission’s connectivity with energy consumption, Figure 4-1 
indicates China did not make noticeable breakthrough in controlling the CO2 emission 
reductions by detaching the correlations between energy consumption and CO2 
emissions34. It is worthy mentioning that, as of 2002, energy consumption and CO2 
emission growth rate have both surpassed the GDP growth rate, challenging the 
country’s quality of further economic development. 
4.2.2 Climate Change Policy in China 
Climate change policy and energy policy interact and influence each other. 
Environmental concern is one of the main components in formulating the national 
energy policy, and CO2 emission reductions can be realized simultaneously with the 
reductions of other pollutants and the enhancement of energy utilization efficiency. 
On the other hand, climate change policy, which is addressed to the transboundary 
GHG emission issues, is highly concerned with equity, development, sustainability. If 
not properly dealt with, climate policy may bypass the energy policy and harm the 
long-term national sustainability, or it may impair the national status and integrity in 
the international community. However, the climate policy formulation and 
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 http://www.manbc.msn.com/id/10173881/from/RL.1/ 
34
 The high correlation may probably due to the reason that emission data are estimated according to the energy 
emissions data. China officially publicized its GHG emission data of 1994 in Initial National Communications 
until October 2004. 
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implementation set higher capacity requirements for the involved countries.  
The main feature of China’s international climate policy is the principle of all 
countries’ “common but differentiated responsibilities”. The official interpretation of 
this principle means that Chinese commitments to limit GHG emissions cannot be 
accepted until (1) the developed countries proactively take actions upon their 
responsibilities; (2) China has achieved an economic standard (in GDP per capita) that 
correspond to an average developed country. The latter condition, according to its 
goal, is expected to be reached till the mid of this century (Nordqvist 2005: IV-10). 
China ratified the UN Framework Convention on Climate Change (UNFCCC) in 
January 1993 (it entered into force in March 1994) and the Kyoto Protocol at the 
Johannesburg Summit in August 2002 (it entered in force in February 2005), making 
the country an eligible Non- Annex I party to participate in the climate change 
activities, mainly CDM scheme at this time.  
Official documentation on the national climate change policy has not been developed 
yet35. Nevertheless, the domestic climate change policy is strategically subordinate to 
the sustainable development plan, which covers a wide range of concerns: economic 
and social development, demographics, environmental protection, resource relocation, 
global politics, human health, science and technology, etc. China makes efforts to 
integrate its domestic climate policy into the national environmental and sustainable 
development strategies. During the past two decades or so, China has promulgated 
dozens of laws and regulations that can promote sustainable development and induce 
positive impacts on climate change.  
The central leadership has reached consensus in that the anthropogenic climate 
change is detrimental to China’s sustainable development and climate change policy 
is of vital importance to China. So far, the NDRC and the Ministry of Science and 
Technology (MOST) are the two authorities developing relevant policies. However, 
the awareness has not spread much within authorities, neither national ones, nor at 
lower political levels, nor within society at large” (Nordqvist 2005: IV-10), which 
means the local support for climate policy is still poor. 
Chinese government pays more attention to international capacity building and 
technology transfer cooperation on climate change issues. It concludes the bilateral 
cooperation with many Annex I countries, as well as the cooperation with various 
multilateral actors, among which the most important ones are the Asian Development 
Bank, the World Bank and the GEF. Concerning the technology transfer, a series of 
activities were put in to agenda. In September 2005, China had a high level 
negotiation with EU on paving the way for transferring renewable energies through 
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 Liu Jiang, executive deputy chairman of NCCCC, proclaimed that China has set off formulating the National 
Strategy in Dealing with Climate Change (Liu 2005). The speech was taken on the Roundtable Meeting of Energy 
and Environmental Ministers from Twenty Nations in March 2005. 
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CDM scheme36. Another important event is that China joined the Asia-Pacific 
Partnership for Clean Development and Climate (AP6) also in 2005. The partnership 
intends to complement the Kyoto Protocol and develop, deploy and transfer existing 
and emerging clean technology. The ministerial meeting37 was held in early 2006, 
Australia, in which China sent higher officials to attend the negotiation. Chinese State 
Councilor expressed China’s expectations on the Partnership: first is to enhance 
cooperative R&D capacity and exchange in relevant technologies; second is to 
remove the barriers to technology transfer, reduce the cost of technology deployment, 
and ensure access and affordability of the advanced technologies; the third is to 
establish training and resources mobilization mechanism.  
4.3 CDM Capacity Development in China 
4.3.1 Institutional Actors for CDM Activities 
As early as 1990, a coordination committee was established under the Environmental 
Protection Committee of the State Council. In order to facilitate the coordination of 
climate related policy issues and activities and negotiation with foreign parties, the 
State Council established National Climate Change Coordination Committee 
(NCCCC) in 1998 and restructured the committee in 2003. Because the NDRC 
charges the national development plan and national policy evaluation; meanwhile the 
climate change may potentially have serious social and economic impacts, the 
Climate Change Office was hosted by the NDRC, responsible for routine work of the 
NCCCC38. 
Szymanski noted that Chinese government was appeared tentative and noncommittal 
about formally endorsing CDM projects (Szymanski 2002: 27). Chinese officials 
repeatedly emphasized studying the potential costs and benefits of the CDM, 
especially the disputable technical and political issues (op cit.). In order to strengthen 
the effective management of the CDM projects, safeguard national rights and interests, 
and ensure the proper operation of project activities, in June 2004, Chinese 
Government promulgated the Interim Measures for Operation and Management of 
CDM Projects in China, specifying the legal framework for CDM projects in the first 
time. One year later, on October 12, 2005, the “Interim Measures” was rescinded and 
replaced by Measures for Operation and Management of CDM Projects in China 
(hereinafter referred to as “New Measures”). 
From the national governance perspective, there are three levels of institutions for 
CDM management: National Climate Change Coordination Committee (NCCCC), 
National CDM Board and Designated National Authority (DNA). Their 
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 Reference from http://europa.eu.int 
37
 The Partnership's ministerial meeting in early 2006 established 8 private-public task forces for the next step 
work: cleaner fossil energy; renewable energy and distributed generation, power generation and transmission, steel, 
aluminum, cement, coal mining, buildings and appliances (Wikipedia 2006). 
38
 http://cdm.ccchina.gov.cn/main.asp?cloumeid=21 
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responsibilities and compositions are shown in table 4-3.  
Table 4-3 Features of China’s CDM Institutions 
Institutions 
Set-up 
Time 
Main Responsibilities Composition 
National 
Climate 
Change 
Coordination 
Committee 
(NCCCC) 
1998  Formulate and coordinate national 
climate change policies, measures; 
 Review CDM policies, rules and 
standards; 
 Approve members of the CDM 
Board. 
Chaired by the NDRC; Vice 
Chairmen and other members 
are senior officials from 15 
ministerial agencies. 
National 
CDM Board 
2004  Examine and assess CDM projects; 
 Transfer CERs generated in 
unilateral projects;  
 Report to the NCCCC on the 
progress of CDM project activities; 
 Make recommendations on the 
operationalized measures. 
Co-Chairs: 
NDRC  
MOST 
Vice Chair:  
MFA 
Board members: 
SEPA, CMA, MoF, MoA. 
Designated 
National 
Authority 
(DNA) 
2004  Accept CDM project application; 
 Issue national approval letter, 
based on the Board’s decision; 
 Supervise the implementation of 
CDM project activities; 
 International Communication and 
cooperation 
NDRC 
Note: NDRC---National Development and Reform Commission; MOST--- Ministry of Science and Technology; 
MFA--- Ministry of Foreign Affairs. SEPA --- State Environmental Protection Administration; CMA--- China 
Meteorological Administration; MoF--- Ministry of Finance; MoA --- Ministry of Agriculture 
Source: Based on China’s CDM Measures 
Seen from the above table, the NDRC plays a vitally important role on China’s CDM 
management and implementation. The NCCCC and National CDM Board are chaired 
by the NDRC and it was chosen as the NDA, issuing formal host country approvals. 
The Department of Regional Economy attached to the NDRC performed several 
functions: it serves as the secretariat of the NCCCC and the National CDM Board and 
organizes the review of the CDM application documents. 
The CDM project reject/approval decision is made by the Board, which is co-chaired 
by the NDRC and the Ministry of Science and Technology (MOST). The main 
function for the Board is to examine and evaluate the proposed CDM projects from 
the following aspects: qualification to participate; project design document (PDD); 
baseline methodology; price of CERs; terms relating to funding and technology 
transfer; monitoring plan; expected sustainable development effectiveness, etc. It is 
reported that a CDM project management institute is being established under the 
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Board (IGES 2005c: 85).  
Another domestic CDM participant is project owner. It, by cooperating with foreign 
investors, acts as project proponent for the CDM implementation. In spite of some 
disputes, China reiterated the entry eligibility of the project owners in the “New 
Measures”: Chinese solely-owned enterprises or joint ventures where the foreign 
stake keeps less than 49% (Abele 2005).  
4.3.2 Approval Procedures and Management Rules 
China’s CDM approval procedures and requirements stress that the CDM projects 
must make a contribution to sustainable development. The project approval 
procedures follow the articles stipulated in the New Measures. Figure 4-4 is the 
flowchart of CDM domestic approval procedures.  
Figure 4-4 Flowchart of CDM Approval Procedures 
 
Source: CCChina 
The process requires 60 days at most for project approval. Before the NDRC passed 
on the project request for decision by the Board, it solicits comments by expert review, 
which shall be concluded within 30 days. The NDRC must approve or reject the 
request based on the decision reached by the Board in 20 days. In exceptional cases, 
the decision can be postponed for another ten days. Then the project owner will invite 
the DOE to validate the project; the EB’s decision has to be conveyed to the NDRC 
within 10 days after the project proponent get the notice. In the project 
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implementation phase, the project owner has to undertake notifying obligation, 
presenting the monitoring report to the NDRC and the DOE, while allowing the 
NDRC to supervise the implementation of the project and register the issued CERs in 
the national account.  
According to the CDM management measures, China identified the following three 
priority areas for implementing CDM projects: energy efficiency improvement; 
development and utilization of new and renewable energy sources39; and methane 
recovery and utilization. Nevertheless, China did not stimulate specific measures to 
boost these projects in a CDM form, besides some administrational streamlining 
efforts. The reason lies in that the three areas are already embedded into the other 
policies, mainly energy policies. The incentive policies are not specifically made just 
favorable for CDM projects. 
With regard to the ambiguous issues of credit ownership, possibility of unilateral 
CDM, royalty fees, New Measures made some clarifications. These issues had raised 
much attention after promulgation of the Interim Measures by some foreign investors 
in particular (Koch 2004; Abele 2005). Table 4-4 compares the concerned items in the 
two measures, which can be used to analyze the intentions of Chinese government. 
Table 4-4 Comparison of the Two-version Measures 
Items 
“Interim Measures” 
(June 30, 2004) 
“ New Measures” 
(October 12, 2005) 
Project 
owner 
Chinese funded or 
Chinese holding 
enterprises 
Same 
Unilateral 
CDM 
project40 
Not mentioned 
If no foreigner buyer is determined when the project is 
submitted for national approval, the emission 
reductions generated by the projects will be transferred 
into the national account 
Ownership 
of CERs 
CER revenues are 
owned jointly by the 
government and the 
owner 
Same. (Reasons given: Emission reduction source is 
owned by the Government of China; emission 
reductions from specific CDM projects belong to the 
project owner.) 
Royalty fee 
(CER 
distribution) 
Be decided by the 
Government of China. 
Before the decision, 
revenue belongs to the 
For projects in the priority areas, royalty fees of 2% of 
the CER revenue are charged. The fee for N2O projects 
is 30% and for HFC and PFC projects, it amounts to 
65%. Projects already approved by the DNA before 
                                                        
39
 In China’s context, new energies refer to the non-conventional fossil fuels. Besides renewable energies, new 
energies also include nuclear, fuel cells and other alternatives. Considering the present eligibility of CDM projects, 
in this report, only renewable energy will be discussed. 
40
 China’s definition of “unilateral”, taking only account of the CER selling situation, is different with the 
traditional “unilateral” concept, which means “the host country develops and invests in a project, and sells or 
banks CERs. The project developer bears all risks and benefits related to the preparation and sale of CERs” (UNEP 
2005: 69). 
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project owner. October 12, 2005 are exempt from fees. 
Use of the 
royalty fees 
Not mentioned Detailed provisions will be in formulation 
Source: Based on China’s CDM Measures 
By comparison, the central government has not loosened the strong CDM entry 
requirements. “New measures” now allows the unilateral CDM project, but with the 
premise of transferring the emission reductions to its national account. Also, the 
second version regulates the royalty fee that project owners must pay to the national 
government, depending on the CDM project category. This is based on the assumption 
that the “emission reductions in China are national resources”. All these rules 
facilitate the government’s intervention of the CDM activities, and more importantly, 
government also maintains a say in setting the CER price, in case the CERs are traded 
at dumping prices (Abele 2005). 
4.4 CDM Practice in China 
Despite the enormous potential and implementation options for emission reductions, 
China did not rush into CDM activities, as it was rather concerned about the 
accompanied risks of the CDM, the induced impacts on economy and the equity issue. 
Until the Kyoto Protocol was finally entered into force and China gained experience 
from some successful international and domestic CDM-type projects, the 
project-based activities were significantly speeded up in China. The government 
regarded it as an opportunity to introduce environmentally-friendly technology to 
improve energy efficiency and combat the local pollution problems. The supportive 
attitude from the Government and the capacity development from the local developers 
are the main supporters that promote the CDM activities. 
4.4.1 Capacity Building Projects 
Numerous CDM activities were implemented in China under the sponsorship of 
international and bilateral donors. The donors are keen to support the CDM capacity 
building work in China because they expect great potential of getting carbon credits 
from China with lower cost and feel the significant need for China to gain more 
insights into the CDM, as well as enhance the capacity to initiate the carbon emission 
reduction activities. Table 4-5 lists several major capacity building projects.  
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Table 4-5 Major CDM Capacity Building Projects in China 
Note: WB: World Bank; GTZ: German Agency for Technical Cooperation; CIDA: Canada International Development Agency; ADB: Asian Development Bank; UNDP: United Nations 
Development Program; EU: European Union; MOST: Ministry of Science and Technology; NDRC: National Development and Reform Commission 
Source: World Bank 2005: introduction; Zhang 2005: 7-8; http:www.ldk.gr/project.php?pid=69
Donor WB/ GTZ CIDA ADB UNDP/ UN Foundation EU 
Project Title/ 
Chinese 
Counterpart 
China CDM Study on  
Methodology and Its 
Application/ MOST 
Canada– China 
Cooperation  in Climate 
Change/ NDRC 
Opportunities for CDM 
in the  Energy  Sector 
of China /MOST 
Building Capacity for the 
CDM in China/ NDRC 
EU/China Partnership 
in CDM 
Implementation 
Sectors 
Power sector and 
renewable energy field 
Renewables, urban 
transportation, and sinks 
Renewables 
Renewables, energy 
efficiency, and coal bed 
methane 
Renewables 
Project purposes/ 
Activities 
Capacity building, 
development of 
methodological 
guidelines for CDM, six 
CDM project case 
studies, assessment of 
the China CDM market  
Capacity building, poverty 
reduction, and contribute 
to Canada’ s international 
climate change objectives 
  
Capacity building, 
Assess institutional 
framework, provide  
PDD  for small-scale 
CDM projects 
Capacity building, 
facilitate project approval 
process, three pilot project 
implementation, 
information dissemination 
Capacity building, 
identify barriers and 
opportunities, evaluate 
the emission reduction 
benefits 
Donor’s 
Contributions 
US$ 970,000 C$ 5,000,000 US$ 775,000 US$ 1,458,000 Euro 907,574 
Duration 2002 - 2004 2002 - 2004 2002 - 2003 2003- 2006 2003 - 2004 
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To avoid overlaps with other projects and harness the potential synergies, the NDRC 
and the MOST negotiated with the donors to ensure that the case studies in these 
projects would focus on the activities in different sectors and in different areas. These 
projects cover diverse topics, which include: CDM country studies, capacity building 
activities, international workshops for awareness, CDM methodologies, market 
opportunity studies, CDM technology options, case studies, as well as barrier analysis 
and promoting policies and initiatives. 
Not all the capacity building projects got the access to Chinese market. An example 
was the withdrawal of Dutch CERUPT 41  program in 2001, due to domestic 
bureaucratic hurdles and the changing priorities by both sides (Zhang 2005: 8-10). 
Nevertheless, the emergence of more capacity building projects indicates that the 
government attempts to make the best use of the projects to develop its expertise and 
improve the institutional and human capacity. In fact, some projects from these case 
studies were developed later into realistic CDM projects.  
So far, there is no formal process established in China to guide external investors in 
CDM projects or buyers of CERs. The CDM know-how in public agencies in China 
has been largely concentrated in central government institutions in Beijing. The 
members of the NCCCC, and frequently the NDRC and the MOST, all provide 
varying degrees of assistance to interested investors or CER buyers. However, as 
these are government agencies, the tendency is that they deal primarily with the 
representatives of international agencies or governments (Stream Green Network 
2005: 11).  
There are no climate change offices at provincial and local levels. The DNA, the 
NDRC in China, normally disseminate information through lower-level planning 
commissions. The DNA organized several CDM training workshops to disseminate 
relevant knowledge. In the initial stage, training mainly targets at the Chinese 
governmental officials and researchers. Later, the capacity building projects were 
gradually expanded to cater for enterprises with emphasis on CDM market and project 
operation, thus embracing more enterprises into the CDM development. The 
workshops were held in different parts of the country: South China, East China, 
Southwest, Northeast, etc. More institutions and private organizations have showed 
enthusiasms in developing and promoting CDM projects in China. Several reference 
websites providing updated CDM information and relevant activities were 
established42.  
                                                        
41
 Abbreviation of Certified Emission Reduction Unit Procurement Tender, see website: www.carboncredits.nl 
42
 Two influential websites are: http://cdm.ccchina.gov.cn/english and http://www.co2-china.com/english 
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4.4.2 CDM Projects in the National Pipeline 
The progress of the CDM implementation in China is closely linked with the 
effectiveness of CDM capacity building projects in China. Many CDM projects in the 
pipeline were derived from the case studies of capacity building activities.  
The first CDM project, Huitengxile Windfarm Project of Inner Mongolia with credits 
purchased by Dutch CERUPT, was approved by the Chinese government in 
November 2004. Half a year later, Huitengxile project, became the first China’s CDM 
project registered by the EB. As at May 3, 2006, China has owned seven registered 
CDM projects. Registered project information is listed in Table 4-6.  
Table 4-6 Projects in China Registered by CDM EB as at May 3, 2006 
Project Title Registered 
Date 
Reductions 
(tCO2e/year) 
DOE 
Other 
Participants 
Huitengxile Windfarm 
Project Jun. 26, 2005 51,429 TÜV Süd Netherlands 
Yuzaikou Small Hydropower 
Project Dec. 18, 2005 40,480 DNV UK 
Nanjing Tianjingwa Landfill 
Gas to Electric Project Dec. 18, 2005 246,107 SGS UK 
HFC23 Decomposition 
Project of Zhejiang Juhua 
Co. Ltd. 
Mar. 3, 2006 5,790,000 DNV Japan 
Meizhou Landfill Gas 
Recovery and Utilization as 
Energy  
Mar. 3, 2006 278.000 DNV Austria 
Zhangbei Manjing Windfarm 
Project Mar. 23, 2006 94095 DNV Japan 
Shandong Dongyue HFC 23 
Decomposition Project Mar. 13, 2006 10,110,000 DNV Japan 
Source: Author, data from http://cdm.unfccc.int 
Although the registered projects are rather sparse compared with India and other Latin 
American countries, as well as its proven potential; however, 2005 was a significant 
acceleration. Some dozens of projects are in the pipeline for approval. As shown in 
Figure 4-5, the projects approved by the Chinese DNA or issued the No-objection 
Letter43 were greatly increased.  
 
                                                        
43
 No-objection letter was issued by the Chinese DNA to show no basic objections. Some foreign CER buyers, 
financial or prospective investors need it as a condition for their commitment to the respective projects. Applying 
for no-objection letter is optional. It has no influence on project registration by the DNA. 
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Figure 4-5 Number of CDM Projects in the National Pipeline 
0 5 10 15 20 25 30 35 40
Apr.2006
Jan.2006
Aug.2005
Mar.2005
No-Objection Under Review Approved by DNA Registered by EB 
Source: Author, data from CCChina, CD4CDM 
Table 4-7 shows the 25 approved CDM project information as at April 6, 200644 
(including 7 EB-registered projects). Of these accepted projects, although renewable 
energy projects contain the largest number, the estimated emission reductions from 
these 12 projects only account for 3.24%; while 6 HFC decomposition projects taking 
95% share. For half a year, there is no new energy efficiency and methane recovery 
projects submitted and approved. In addition, most registered projects are owned by 
state or parastatal enterprises. In the field of emission reductions from coal mining 
activities, China has a great potential, but the projects were still in the PDD 
development phase. 
Table 4-7 Projects Approved by the Chinese DNA (as at Apr. 6, 2006) 
Project Type Number of Projects Estimated CERs Generated
45
 
(tCO2e/ year) 
HFC 23 Decomposition 6 ca 44.0 million 
Reduction of Landfill Gas Emissions 3 ca 0.63 million 
Energy Efficiency (Cement Industry) 1 ca 0.11 million 
Renewable Energies 15 ca 1.50 million 
    Small Hydropower 3 ca 0.47 million 
    Wind Power 12 ca 1.37 million 
Total 25 ca 46.62 million 
Source: Author, data from CCChina 
For these projects, Emission Reduction Purchase Agreements (ERPAs) have already 
                                                        
44
 In this thesis, the EB pipeline project data is till May 3rd, 2006; the national pipeline project data is till April 6th, 
2006. 
45
 Author calculations, based on the data from CCChina 
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been signed, or perspective buyers of the CERs have voiced their intentions. The 
buyers include: World Bank Fund, governmental funds, enterprises and brokers. 
World Bank Umbrella Carbon Facility, Italy Enel Company and Japanese companies 
are the purchasers of the 6 HFC decomposition projects. The two HFC projects in 
Jiangsu province, purchased by World Bank, are expected to reduce emissions of 
about 19 MtCO2e annually in total, which would be the largest emission reduction 
projects on record. The contracting income is reported to be 775 million Euros 
(US$930 million)46. 
The contracting price of the CERs from CDM projects tends to be confidential. 
However, some early-signed contracts were made into public. The price of the CERs 
for the first registered project in China, Huitengxile windfarm project, was set to be 
5.4 Euro/tCO2e, which is closest to maximum offering price of CERs for renewable 
energy program under the CERUPT Program (Zhang 2005: 11).  
China has started setting up CDM promotional centers as the nodal agencies. The 
established five centers are located in Hunan, Hebei, Shanxi, Gansu and Zhejiang. 
The activities are mainly disseminating pertinent information to the local areas and 
provide some consulting service for the local developers.  
It is almost impossible to estimate how many PINs and PDDs are currently circulating 
in China, however, with the current momentum behind implementing CDM project 
activities in China, it is believed that under the government’s active support, more 
projects would be developed into the pipeline based on the similar project types that 
are cost-effective and have methodologies already been approved. 
4.5 Conclusions 
China has become one of the leading energy consumers and GHG emitters in the 
world and it is attempting to integrate the climate change policy with sustainable 
development policy, in particular, the energy policy. The CDM was treated cool in 
China when it was initially proposed, but has been received with a more positive 
attitude in the later years and is now seen as an opportunity to improve the energy 
efficiency and participate in the technology cooperation.  
During the past few years, under the support of the international donors, China took 
steps to implement pilot projects and set up institutions for CDM management. A new 
CDM regulation has been enacted and more Chinese CDM projects are in the pipeline 
for registration.  
Before the analysis of the China’s CDM potential, it is needed to appraise the current 
performance of China’s CDM implementation. This will be discussed in the next 
chapter. 
                                                        
46
 http://www.china.org.cn/english/environment/152414.htm 
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5 CDM Performance in China 
As previously emphasized in chapter 2, there are no commonly recognized tools and 
criteria to evaluate the performance of the CDM implementation. One alternative is to 
assess whether and to what extent the CDM activities have realized the dual 
objectives defined in the Kyoto Protocol: assisting developed countries in meeting 
their quantified Kyoto targets in a cost effective way and ensuring the sustainable 
development benefits to the host country. 
Different marginal abatement costs across countries provide possibilities and 
incentives for taking cost-effective measures to reduce global GHG emissions. China 
has prevailingly higher emission intensities and lower marginal abatement costs 
compared with developed countries (World Bank 2004). This means China has the 
comparative advantage to take mitigation actions under CDM scheme and then trade 
the generated CERs in the carbon market. Kolshus argues that in order to avoid 
distortion by cheating, leakage, and uncertainties, the CDM regulations were designed 
with rigid approval, validation, registration and certification procedures (Kolshus et al. 
2001: 6), which helps to guarantee the emission reductions are real, measurable and 
additional to measures that would have otherwise been implemented. Therefore, under 
the existing CDM scheme, as long as the CERs finally flow out of the pipeline, the 
first CDM objective could be regarded as have been realized.  
For the second objective, it is the prerogative of the host country to confirm whether a 
CDM project assists in achieving the sustainable development, which means the CDM 
projects, if approved, had already got the acquiescence from the national government 
that they can meet the national sustainable development criteria, at least, set no harm 
to the national development. In fact, it is not a unique issue for developing countries 
under CDM scheme. Even for JI activities, the host annex-I countries will also 
appraise the sustainability impact the project may incur at the local place. 
Globally, after many years’ discussion around the concept of sustainable development, 
there is still few detailed guidance and principles on project design and the 
methodology to assess to what extent the projects have met the criteria (Suguyama et 
al. 2005: 17). However, the sustainable development in the CDM context is 
commonly seen as a process to be evaluated in terms of the following social, 
economic, environmental, and technological dimensions (IGES 2005c: 89).  
 Social: Sustainable development should alleviate poverty by generating 
additional employment, removing social disparities, and contributing to the 
provision of basic amenities that ultimately lead to improved quality of life. 
 Economic: Additional investment brought in as part of sustainable development 
must be consistent with the needs of the people. 
 Environmental: Evaluation is done of the effects of the proposed activity on 
resource sustainability, resource degradation, maintenance of biodiversity, impact 
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on human health, and a general reduction of pollution levels. 
 Technological: The proposed activity should lead to the transfer of  
environmentally safe and sound technologies, comparable to the best practices 
that are available, in order to assist in the upgrading of China’s technological base. 
The technology transfer can come from within the country as well from 
developed countries. 
In China, sustainable development is much reiterated in China’s political and 
economic life, but there is no officially recognized set of indicators for a quantified 
assessment of a project’s contribution to sustainable development (IGES 2005c: 89). 
If roughly evaluated by the above criteria, the current booming CDM projects have 
sidelined the sustainable development goals to some extent.  
As a pulling force, the transactions of the CERs are realized in the carbon market. 
From China’s perspective, the CER generation process implies the mutual efforts 
coming from three hierarchical domestic actors: the NDRC, who makes the policy 
and assesses the project eligibility; the DNA, who manages and supervises the CDM 
activities; and the developers, who implements the projects. The commercial 
incentives derived from the carbon market may affect these actors to reach some 
consensus and thus take actions which could lead to compromise the ambiguous 
sustainable development goals (this will be analyzed in chapter 5.3).  
Although it is difficult to comprehensively compare the emission results and induced 
impacts with the scenario without the CDM, some assessment principles should be 
highlighted: (1) the CDM projects undertaken shall be consistent with the priority 
sector development goals mandated in the policies; (2) The CDM activities shall 
motivate the developers’ participation and create opportunities to gain more benefits. 
(3) All the actors shall equip the sufficient capacity to ensure that the CDM activities 
are orderly developed with low risks. 
Followed the logic of the analytical framework, this chapter evaluates the China’s 
CDM activity performance from three aspects. First it checks whether the current 
projects in the pipeline come from the CDM priority areas and meet the sustainability 
goals (chapter 5.1); the chapter then evaluate the market performance by using the 4P 
set of indicators (chapter 5.2); Third, the chapter evaluates the capacity performance 
of domestic actors (chapter5.3). At last, conclusions of the performance evaluation are 
given (chapter 5.4).  
5.1 Performance in Synergizing with the Policy Goals 
The emission reduction process is viewed as a dynamic cycle, which means the 
performance evaluation should not only be restricted to the consideration of what has 
been done, but also the consideration of how this has been done. The section presents 
the policy synergy performance of the projects.  
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5.1.1 Three CDM Priority Areas  
Although China’s approval procedures and requirements stress that CDM projects 
must make a contribution to sustainable development, proposed projects are evaluated 
more on the basis of their impact within a clearly defined priority area than strictly by 
a quantified measurement of sustainable development (IGES 2005c: 90). China’s 
three priority areas (energy efficiency, renewable energy and methane utilization) are 
in consistency with China’s energy policy and sustainable development goals, and 
form part of a sustainable energy development strategy, listed in the National Energy 
Strategy Report (DRC 2003). 
Up to April 6, 2006, there are 19 projects from the priority areas approved by the 
Chinese government, including 15 renewable energy projects, 1 energy efficiency 
project and 3 landfill gas reduction projects.   
Of the 15 renewable energy projects, there are 12 new wind projects, with total 
installed capacity of 672.1 MW47. Although the figure seems trivial compared with 
the country’s annually incremental capacity of more than 40 GW, however, 
considering the scheme is just starting, this is already a big step. Table 5-1 below 
shows the installed wind capacity in the whole China in the past 10 years.  
Table 5-1 Installed Capacity of Windfarms in China (1995- 2005) 
Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Installed 
(MW) 6.8 21.4 109 56.9 44.7 77.7 57.2 66.9 98.3 193 500 
Cumulative 
(MW) 36 58 167 224 268 346 403 469 567 760 1260 
Source: Zhangbei 2005: 12; Wang 2006: 16; Shi 2006 
In a Chinese high-level official’s words, “Currently, in all the renewable energies, 
only wind power generation has the mature technology and larger capacity”48. In fact, 
newly incremental wind power projects have the high comparative advantages to 
undertake simultaneously as CDM projects. Two EB-approved methodologies, 
namely AM0005 and ACM0002, are adopted in the 10 approved wind projects, 
undoubtedly cut down the difficulties in designing new methodologies. Particularly, 
the consolidated baseline methodology, ACM0002 has a wider applicability for the 
projects which do not involve switching from fossil fuels to renewable energy in the 
areas.  
Picking a policy approach and implementing it aggressively is crucial in expanding 
the renewable energy capacity. To promote wind development, China initiated the 
                                                        
47
 Author calculation, data from CD4CDM and CCChina 
48
 Translated from Guobao Zhang (vice director of the NDRC) ’s speech, http://www.china5e.com 
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Wind Power Concession Program 49 . The government tendering system is an 
appealing way to increase wind power capacity and contribute to the reduction of 
construction and operation costs. Some projects have already adopted the cheaper 
domestic wind equipments and technologies, instead of importing from foreign 
countries. On the other hand, newly enacted renewable energy law and other 
supporting documents further stimulate the promotion of renewable energies through 
the specific regulations on pricing, taxation, compulsory feed-in, grid-connection 
requirements, etc50. Therefore, the introduction of CDM scheme adds bonus to these 
large scaled wind projects, with the revenue from selling the generated CERs partly 
covering the costs for implementing CDM scheme. It is said that with the new 
Chinese tendering rules, the only possibility for foreign operators to win the wind 
project bid is to develop them as CDM projects.51 
Hydropower has the second largest share in China’s energy supply mix after coal. The 
exploitable potential is still huge; however, most potential hydropower sites are 
located in the west, away from the load centers and difficult to develop (Dinghuan 
2003: 130). The main problems confronted are ecology and migration (Shi 2006), 
causing the international funding institutions very sensitive to the environmental and 
social impacts of hydropower. The CDM scheme, to some extend, can contribute to 
the social welfare and economic benefits, but the effect is quite limited. Large scaled 
hydropower projects, like Three Gorges Dam, have induced many debates concerning 
the social and environmental impacts. China has currently one project registered by 
the EB, with only 15MW capacity, whereas several medium-and-small scaled projects 
are at validation phase, with the capacity ranging from 12.2MW to 98 MW52.  
China’s National Energy Strategy also advocates other renewables, including 
biomass-fired electricity, solar, geothermal, ocean, and tidal energy (DRC 2003:67). 
At the time of writing (May 2006), biomass energy has the largest share among 
different types of projects in the global CDM pipeline. Although the emission 
reductions are not remarkable, the methodologies are mature. Solar, geothermal and 
tidal projects have emerged in the EB’s pipeline, while no such CDM projects go that 
far in China 53. There are several landfill gas collection and utilization projects 
submitted to the EB and two projects have already been registered. Because 
methane’s GWP is 21 times of CO2, landfill gas projects can generate multiplied 
CERs. All these landfill gas projects are located in urban areas.  
Anyhow, Renewable energy projects offer an enormous potential for emission 
                                                        
49
 The concession program is a government tendering system wherein government auctions off wind development 
right that come with fixed-term purchase agreements. There have been two rounds of bidding for wind concessions, 
with total capacity of 700 MW (Berkley Lab 2005: 18) 
50
 The two renewable energy supporting regulations are: Interim Measures on Power Pricing and Cost sharing 
from Renewable Energies and Management Rules on Power Generation from Renewable Energies, which were 
publicized in January 2006. 
51
 Information from interviewee Nils Daugaard 
52
 Only two hydropower CDM projects were officially approved by Chinese government (CCChina). 
53
 One explanation is the different categories under biomass energy. Biogas, landfill gas can also be categorized as 
biomass. This report treats them as different types (CH4 reducing), in order to be in consistency with the EB’s 
statistics. 
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reductions. The entry into effect of Renewable Energy Law and other supporting 
regulations herald a new era for renewable energy sources in China. More matching 
measures will be formulated in order to make renewable energies more competitive.  
Methane recovery and utilization, in China’s context, refers more to the Coal Bed 
Methane/ Coal Mine Methane (CBM/CMM) projects. China is the biggest coal 
mining country. If not used, methane will be released into the atmosphere by mining; 
on the other hand, collected CBM can displace the coal use, benefit environment by 
reducing GHG and secure the mining works (Creedy 2002). CBM is an integral 
component of Clean Coal Technologies (CCT) in China and has been listed into the 
national energy development program in the “Tenth Five-Year Plan” (DRC 2003: 
148). Currently, China has two CBM utilization projects at the validation phase. The 
main difficulties of promoting CBM projects are that the drained gas purity from most 
of the coal mines failed to reach to 30% and the NDRC does not agree with the CER 
revenue sharing which discourages the foreign investors54. 
China has recognized the importance of reducing energy demand as well as increasing 
energy supply. Although total investment in energy conservation activities has been 
continuously growing, however, the proportion of energy conservation investment to 
the total energy investment has decreased from 10% - 13% in early 1980s to about 7% 
in 1990s, excluding private investment (Berkley Lab 2005: 10). Thus the uprising 
energy demand more heavily relies on the enlargement of existing capacity. This 
situation is challenging China’s future development.  
The energy efficiency projects cover a wide range of areas, such as utilities, industry, 
building, transportation. Currently, China has only one waste heat recovery project in 
the pipeline. Masuda argues that the main obstacles for developing energy efficiency 
CDM projects are the methodological and financial difficulties (Masuda 2005), which 
need the policy incentives. However, the national energy efficiency regulations, 
including the newly publicized Energy Conservation Plan55 focused on the broadly 
recommended technologies, but bypassed the specific incentive measures and the 
CDM was not mentioned as an incentive scheme that involved energy efficiency 
projects may get benefits from that.  
5.1.2 Sustainable Development Merits 
CDM scheme, as part of the broad climate change initiatives, is a supplement to 
China’s sustainable development, although it was organized in a project-based form.  
The CDM projects address to the GHG emission reductions; while in most cases, they 
also contribute to the reduction of air pollutions. Coal combustion, in China, produces 
70% of CO2, 90% of SO2 emissions and 67% of NOx emissions (Berkley Lab 2005: 
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 Interview with David Creedy 
55
 It refers to the China Medium and Long Term Energy Conservation Plan, promulgated by the NDRC in 2005 
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19). Developing projects which replace coal with carbon-free or low-carbon energy 
and improve energy efficiency are also the requirements for local environmental 
protection. Another example is that forestry management projects can protect against 
water depletion, runoff problems and loss of biodiversity. Therefore, the CDM 
scheme can be synergized with the existing environmental and resource policies. 
There is no doubt that the Chinese CDM projects will generally induce the 
improvement of local environmental quality, but the improvement extent is not the 
key points in the CDM design and it depends on the technologies adopted and project 
management. After all, the CDM is not designed for solving the local environmental 
pollutions; its role should not be overvalued.  
CDM projects can also have social impacts, which are more difficult to evaluate. 
There are options that offer increased employment opportunities and promote local 
energy self-sufficiency through renewable energy projects in rural or remote areas 
(Austin et al. 2000). Whereas projects that are favorable in certain aspects could also 
have less desirable environmental and social impacts in other aspects, which may 
conflict with the concept of sustainable development – for example, large hydro 
power projects may have the negative ecological impacts and cause the loss of 
biodiversity. In China, employment issue is one of the top concerns for the 
government at all levels. At present, there is little evidence to show the approved 
CDM projects in China could contribute more employment chances, compared with 
the scenario that would happen without the projects.  
Another prospective social impact induced from the CDM projects could be wider 
public participation from local communities. As an obligatory procedure for PDD 
approval and project registration, Stakeholders’ comments are accomplished by 
several ways56: interviews with key organizations; consultations carried out between 
project developers and local community and local government; surveys, normally 
taken by sending limited questionnaires to the local residents. Finally, local 
government will represent the community to write up a support letter.  
Considering the public awareness of climate change and climate policy in China is 
poor and the population, including the trade and industry, is not constructive and 
voluntary actor, promoting the public participation is not easy. Moreover, the upward 
communication can sometimes be a sensitive thing, since in Chinese government 
tradition, unsanctioned activism has a tendency to be seen as a threat to society 
(Nordqvist 2005: IV-14). Thus real voices from the local community could not be 
easily and precisely expressed and received by higher level administrations.  
The participation in CDM projects is voluntary and the host country has a high degree 
of influence on the type of projects flowing into market (Kolshus et al. 2001: 10). The 
direct incentive for the project developers’ participation is that it provides revenue 
streams by selling the generated CERs when the project commences operation even 
                                                        
56
 Information gathered by checking the available PDD reports and validation/registration reports of the approved 
CDM projects  
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though the standard project activity is “contracted on or around the time of financial 
closure of the project. In its simplest form, CDM thus does not provide financing for 
projects” (World Bank 2004: Technical Summary).  
The most contentious problem comes from the HFC and N2O projects that deliver the 
large volume of cheap credits. Chinese government has approved six HFC 
decomposition CDM projects. Two projects have already been registered by the EB, 
with total expected 15.9 million CERs. Except for the contribution to mitigating 
climate change and the revenues from CER sales for project developers, such projects 
offer very limited social contribution (IGES 2005c: 90).  
The linkage of CDM activity with carbon market provides explanations. The 
sustainability goal is commonly sidelined because the CDM scheme aims to produce 
CERs “at the lowest cost in a limited timeframe, primarily up to 2012” (Pearson 2004: 
4). According the existing scheme, large emission reduction projects have much lower 
percentage of transaction costs compared with small-scaled projects (UNEP 2004: 65). 
According to this view, the present CDM scheme is “working perfectly in doing what 
a market-based mechanism is designed to do” (Pearson 2004: 4). 
Chinese government did not set barriers to the approval of HFC projects. Such 
projects were approved shortly after the credit buyers were found. Although the 
NDRC sensed that the oversupply of credits may impact the market in a negative way, 
it still encouraged the enterprises to initiate such CDM projects57. The reasons are 
multifaceted: the HFC projects do not had significant negative impacts and they are 
helping to get large amount of money quickly; the methodology is mature; the 
demand is reliable, the transaction risks are low the lag of other priority projects, etc. 
Nevertheless, there is little doubt that the NDRC is involved in the decision making in 
stead of the independent decision made by project developers, which may cause some 
problems in the long term. This will be discussed in the later chapters. 
5.1.3 Technology Transfer Merits 
Technology transfer and climate change are strongly connected. Theoretically, 
achieving emission reductions needs technological innovation and rapid and 
widespread transfer of mitigation and adaptation technologies (IPCC 2000). Further, 
the promotion of technological innovation and diffusion in developing countries is a 
possible indicator for sustainable development (Davidson 2001).  
Empirically, widespread technology transfers between developed countries and 
developing countries are perceived by many as failure. Davidson argues that the 
ownership of technology in technology supplier countries is the main reason. 
“Technologies are invented through research by public investments and then 
developed by private sectors who then claim ownership. Hence, publicly-owned 
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 From a notice by the NDRC (CCChina) 
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technologies in developed countries which governments have control over are few” 
(Davidson 2001). Besides, technology owners tend to limit capacities in technology 
transferred in order to keep the current competitive advantages (op cit.). On the other 
side, limited financing sources, loose policy regime, poor research and development 
capacity, inconsistent acceptance towards advanced technologies in developing 
countries obstruct the technology transfer and diffusion. 
China has a huge market demand for all advanced technologies, not merely limited to 
climate-friendly technologies. China also owns cost advantage and powerful 
manufacturing capacity. This attracts the technology suppliers all over the world and 
China benefits from the competition between these suppliers. But the technology 
transfer and diffusion have to follow the contracts under Intellectual Property Rights 
(IPR). Again, commercial interest concerns (part of national interest concerns) 
become dominant, impeding the further technology transfer. Suppliers worry China’s 
non-performance of IPR, while China (or Chinese buyers) argues the technologies 
were overpriced.  
Furthermore, technology transfer and diffusion in China were taken in a separate 
route which concentrated on specific industries or projects. Take clean coal 
combustion technology transfer as an example, the process has been progressing for 
more than 20 years. China has demonstrated many sets of most advanced coal 
combustion technologies in power plants; however, these technologies are still facing 
difficulties to achieve widespread diffusion, due to institutional, network, natural 
resource, technological obstacles (Vallentin et al. 2005: 52-89). Concerning the 
end-of-pipe GHG emission reduction technologies, a recent research conducted by 
IGES pointed out that very few examples of successful transfer of climate friendly 
technologies exist and the poor records of technology transfer so far implied that the 
use of the market mechanisms was a failure. The long duration of IPR, the lack of 
financing and the high cost of climate-friendly technologies were considered 
additional barriers for effective technology transfer. The lack of concerted efforts to 
localize and commercialize indigenous technologies due to limited financial resources 
and capacity was also a point of concern (IGES 2005: 11-14; Lesser 2002). 
Technological well being is universally asked to be considered when the CDM project 
is designed. In China, CDM project activities “should promote the transfer of 
environmentally sound technologies to China” (Article 10 of CDM Measures). 
However, the CDM scheme does not mandate and target the technology transfer. 
Pearson holds the opinion that existing CDM regime makes both buyers and 
developers favor projects “that require least investment, least technology transfer and 
that provide the least sustainable development co-benefits as these produce the 
cheapest credits” (Pearson 2004: 6 - 8).  
The pursuit of cost-effectiveness and commercial profits dominate the fragile CDM 
scheme. Since CDM is an a competitive project-based CER generating and trading 
scheme, there is really no direct incentives for developed and developing countries to 
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perform technology transfer on sectoral or national size. The participants are more 
concentrating on the technologies which can secure the additional emission reductions 
efficiently.  
Table 5-2 shows the technology adoption information in China’s 7 registered CDM 
projects. As seen from the table, China reasonably solved the appropriate technology 
selection in promoting CDM projects by different ways: directly purchasing new 
technologies (HFC projects); purchasing technologies under tendering procedures 
(wind projects, domestic turbines are also adopted); domestic technology diffusion 
(small hydropower project)58. 
Table 5-2 Adopted Technology Information of Chinese EB-registered Projects 
                                                                   (Up to May 3, 2006) 
Project Title Brief Description Technology Information 
1. Huitengxile Windfarm 
Project 
Generate electricity using wind 
power resources and to sell the 
generated output to the grid 
Purchase by competitive bidding. 
Turbines providers: 
GE Wind Energy: GE 1.5S 
NEG Micro of Denmark: NM52 
2. Zhangbei Manjing 
Windfarm Project Ditto 
Purchase by competitive bidding. 
Turbines providers: 
GE Wind Energy: GE 1.5S 
3. Meizhou Landfill Gas 
Project 
Flare most of the gas from 8 
landfills and install power 
generators where possible 
Landfill gas is not commonly utilized in 
China. The technology adopted is not 
likely to be substituted by others. 
4. Nanjing Tianjingwa 
Lanfill Gas Project 
Collect and utilize the landfill 
gas to produce electricity  
Ditto 
5. Yuzaikou Hydropower 
Project 
Generate hydroelectricity and 
sell it to the provincial power 
supplier 
Regulatory technology adopted, no 
international transfer; China process 
technical capacity to manufacture. 
6. Zhejiang Juhua HFC23 
Decomposition Project  
Utilize superheated steam 
technology to destruct the 
HFC23; the HFC will be 
decomposed to HF and CO2. 
Utilize Super-steam technology to 
destruct HFC23 introduced from Japan 
7. Shandong Dongyue 
HFC23 Decomposition 
Project 
Utilize superheated steam 
technology to destruct the 
HFC23; the HFC will be 
decomposed to HF and CO2. 
Taking incineration and tail-gas 
processing technology. There are no 
similar facilities in China. 
Source: Author, data from PDD reports and validation reports of the projects 
For the HFC projects, China is unfavorably commented for flooding the carbon 
market with huge amount easy-to-get credits, but if taking technology adoption and 
mitigation effects into consideration, HFC decomposition projects meet the objectives 
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of the CDM scheme and should also be encouraged. The existing incomparable GHG 
inventory advantage is a privilege for China. If no flexible carbon trading mechanism 
available, China will not be ready to voluntarily investment the decomposition 
technology at this time. In author’s viewpoints, the concealed issue of HFC project is 
China’s unclear HFC inventories due to the relatively loose regulations59.  
5.2 CER Generation for the Carbon Market 
If the implementation and the ensuing monitoring and certification activities are the 
“downstream reach” of a CDM project, the issuance and trading of CERs means the 
project winds its way into the carbon market.  
Like other transacting markets, buyers, sellers, and other intermediaries in the carbon 
market bargain for the CERs and hunt for the chances to earn the maximum profits. 
The perspective for the market factors definitely influences the confidence and 
motivation of project developers and host government, sometimes even distorting the 
original policy objectives.  
However, carbon market should not be taken as the curse of the policy-mismatch. The 
limitation lies in that we don’t have a comprehensive understanding to the carbon 
market, as we don’t have a unified understanding towards the measurement of CDM 
project sustainability. The CDM trading market, in linkage with other credit trading 
systems, is so complicated and multifaceted that not a few indicators can explain it 
well and most indicators are tightly interrelated. This section develops a 4P model and 
employs it to analyze what China has achieved in the CER generation process.  
5.2.1 Four P Market Performance Model 
As mentioned in chapter 2, CER can be taken as a product produced by developing 
courtiers and as an investment commodity for carbon offset market, China’s 
performance in the CDM implementation then can be reflected by its CER 
competence in the global carbon market.  
A marketing mix, with four elements of product, price, promotion and placement, is 
used to understand and assess the present CER market performance and induce ideas 
for “anticipating, identifying and satisfying customer requirement profitably”60. Table 
5-3 shows the meanings of four Ps and their implications when CDM activity is 
defined.  
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Table 5-3 Four Ps in Marketing Theory and CDM Practice 
Marketing Mix Meaning in Marketing Theory Implication in CDM Scheme 
Product 
Specification of the actual good or 
service; how it relates to the 
end-users’ needs and wants 
The general feature of the transacted 
CER: quantity, quality, generation 
efficiency, etc. 
Pricing 
The process of setting a price for a 
product, including discount 
CER price related information: traded 
price, carbon price in the market; 
CER generation cost and transaction 
cost, etc. 
Promotion 
Various methods of promoting the 
product and brand or company 
Methods and channels to seek project 
cooperation and build awareness, etc. 
Placement Where a product or service is sold 
The geographic regions or sectors in 
which the CERs are produced, etc. 
Source: Author 
The four Ps provide a holistic understanding of the tradable commodity, CER, which 
links the CDM activities and carbon market. It is noted that the quality features of 
“product” can be used to signal the sustainable development benefits. For example, a 
HFC-23 decomposition project is commonly regarded as low in “quality” because it 
contributes little to the local sustainability although it is significant in “quantity” 
feature. The reinterpretation of the CERs from these four aspects can be further 
developed into an indicator set to monitor the current CDM initiatives. This will be 
addressed in chapter 7. 
5.2.2 Price 
The CER transacting prices was publicized previously. Now, it is regarded as 
confidential and is only informative within the project proponents and approval 
organizations. However, the credit buyers normally set the price spread of CERs they 
are ready to pay. For example, Denmark acts as a carbon credit buyer. It is willing to 
pay 5.5 – 6 Euros or higher per ton of CO2, depending on credit conditions and the 
project quality61. China recently disseminates that the present average CER trading 
price is US$ 6/tCO2 and has the trend to increase62.  
During the past two years, the CER price has not changed markedly, compared with 
the prices in the pre-Kyoto period, whereas the price gap between CERs and EUAs 
from the EU ETS has been enlarging, from 2-3 Euros in late 2004 to around 25 Euros 
in early 2006 (UNEP 2004: 80; Point Carbon website). After the delivery of 2005 
emission inventories, there was a drastic fluctuation of EUA price from mid April. It 
seems more surplus credits can be supplied to this allowance market.  
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From the perspective of CER supply, the CERs for mitigation compliance are still 
limited but the current CDM projects have flooded radically increased expected 
emission reductions into the pipeline. Besides, with the accumulated experience and 
enhanced capacity in host countries, the project risks, which include construction risks 
and operational risks, are effectively under control. 
Transaction costs, which consist of preoperational costs, implementation costs and 
trading costs (UNEP 2004: 65), play important role in determining project profits. 
Transaction costs are differentiated depending on the size of the project. Although the 
absolute transaction costs for small-scale CDM projects are low and most of the small 
scale projects are beneficial to the sustainable development of local communities, the 
unit transaction cost is very high, which could weaken the competitiveness of small 
projects (Michaelowa et al. 2003).  
China’s expedite delivery of HFC-23 decomposition projects to the market harvests 
direct economic profits, but risks dragging down the CER price, thus impeding the 
further attendance of projects that enable to contribute more to local sustainability.  
5.2.3 Product 
The CER is the product produced by the developing countries from participating in 
the CDM scheme. Like other common products, CER processes some features, in 
which the quality and quantity are the essential ones. The quality dimension of CERs 
has been discussed in chapter 5.1 by examining whether the CERs generating process 
fits well with relevant policies, sustainability and technology transfer requirements.  
The quantity of CERs is one of the most frequently used indicators. It shows the 
amounts of credits which have been produced or being expected to be produced from 
the projects in the commitment period. It can be counted as annual number of CERs, 
as well as the cumulative CERs till 2012. As at May 3, 2006, 13 CDM projects in the 
world have been issued with CERs, with none coming from China. Of all the 744 
projects in the pipeline, China has 61 projects, far lagging behind India (284 projects) 
and Brazil (135 projects) (CD4CDM). 
However, when taking expected generated CERs into consideration, the host countries 
have shown different rankings. Figure 5-1 shows the annual CERs expected to be 
generated from the main host countries and the world. Figure 5-2 shows accumulated 
CERs that are expected to be produced within the Kyoto first commission period.  
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Figure 5-1 Annually Expected CERs Produced in the World (1000 CERs) 
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Source: Author, data from CD4CDM (up to May 3, 2006) 
Figure 5-2 Cumulative CERs Produced Before 2012 (1000 CERs) 
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Source: Author, data from CD4CDM (up to May 3, 2006) 
Seen from the two Figures, China has become the leading host country in terms of the 
CERs expected to be generated in the pipeline. The average CERs produced per 
project in the world are 191 KtCO2/year, whereas in China, they are 846 KtCO2/year, 
due to HFC projects included63. HFC projects will absolutely consolidate China’s 
dominating position in the CDM scheme. 
5.2.4 Promotion  
As a complicated international cooperative mechanism, CDM activities involve many 
actors, including: national government (Annex I or Non Annex I countries), the EB, 
the DOE, project developers, niche company, brokers or other intermediaries, NGOs, 
development banks, institutional investors (Baumert et al. 2000).  
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Promotion, in the context of the CDM scheme, means disseminating information 
about the projects or their products --- CERs. In China, a number of CDM activities 
(capacity building, case studies, methodology and baseline design) came from the 
CDM/AIJ64 pilot projects, which are sponsored by international donors. The role of 
promotion is to promote the proposed projects and enhance the cooperative 
opportunities to earn the potential benefits.  
China’s “New Measures” allowed the unilateral CDM development model, which 
indicates that domestic developers can develop and invest CDM projects. If no CER 
buyers were available before the PDD approval, the emission reductions should be 
transferred into the national account, and only can be transferred out with the 
authorization of the DNA. We thus can use the number of unilateral projects to 
estimate the transaction contracting performance.  
Currently, if projects with LoE approval included, there are 38 CDM projects in the 
DNA’s pipeline (up to April 6, 2006). Apart from two small renewable CDM projects, 
the other 36 projects all have CER buyers available and the ERPAs have been signed. 
This can be explained as China has the advantage of the low marginal abatement costs 
and diverse alternatives to reduce emissions. At moment, the government is more like 
an information linker, but in the future, it may play as a promoter because of the 
potentially more unilateral projects. 
China has signed bilateral CDM cooperation agreement with Italy, Denmark, Austria, 
France and Canada, which means China has stable government buyers for the CERs, 
although the multinational institutions have been more active in the current carbon 
trading market. The current credit buyers include multilateral institutions; government 
funds, and private funds, representing the countries of Italy, Netherlands, UK, Japan, 
Austria, Spain, etc., and more countries have shown interests and are preparing for 
investment. Seen from the limited information, the CER buyers have more concerns 
on the project risks than on the technologies adopted although they may have 
connections with the technology providers. 
Figure 5-3 shows the share of contracted volume of CERs to be purchased by the 
buyers as at April 6, 2006. The volume does not include the 6 HFC decomposition 
projects, which are partnered with Italy, Japan and the World Bank.  
In order to increase the potential for dissemination of the CDM project activities in 
the country, the DNA has organized a series of investment promotion activities. These 
activities provide opportunities for the proposed project partners to meet and hold 
further negotiations. Relevant information was provided through the official website 
and disseminated newsletter. The several local promotional centers are effectively 
complementing the DNA in disseminating relevant information. 
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Figure 5-3 Share of Contracted Volume of Credits by the Buyers in China 
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Note: CERs from HFC-23 projects are not included 
Source: Author, data from CCChina 
Most of the Chinese approved CDM projects are developed by local companies, or 
more precisely, the existing companies try to design a CDM project with local sources. 
However, the new trend is some large-sized utilities companies are beginning to 
initiate CDM wind projects in the areas with rich wind resources65. The newly 
promulgated renewables promotion regulations matched the action. 
There are some Chinese enterprises that are not fully aware of CDM opportunities or 
are waiting for additional assistance before launching actual CDM projects, even in 
the period that major uncertainties has been removed and the institutional framework 
has been established (World Bank 2004: 130). For most of the other companies, the 
CDM concept is still quite new and they are hesitating to take actions due to limited 
knowledge and capacity and indifferent attitudes.   
5.2.5 Placement 
Placement can be understood as the distribution of the CDM projects ---- where does 
the project come from? The geographical region and its categorized sector are two of 
the main features.  
From the perspective of the geographical distributions, the current 25 approved 
projects were located in 14 varying provinces (municipalities); however, 19 projects 
were located in the developed part, East China or South China, with nearing 98.4% of 
the estimated total emission reductions. 5 small-scale renewable projects were from 
the underdeveloped West China, with merely 1.5% of the estimated total emission 
reductions. The World Bank report mentioned that knowledge, related know-how and 
awareness of CDM are all concentrated in eastern cities (World Bank 2004: 29). This 
situation is now improving; some western provinces and autonomous regions have 
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shown greater interests in developing CDM projects.  
China is now in the process of electricity shortage. The government encourages 
developing new technologies and renewable technologies. Most of the projects are 
concentrated on the electricity and heat sector, which is consistent with the policies. 
For the potential in other sectors, especially the energy efficiency projects for 
industries, universally adopted methodologies are still under developing.  
CO2 emissions can also be reduced by shifting from high-carbon to low-carbon fuels 
and by employing carbon capture and sequestration technologies66. As the largest coal 
producer and consumer in the world, china has a great potential to implement these 
activities. Currently, some consolidated methodologies are already available, but 
There are only very few projects under developing.  
The above sections have discussed the four features of CERs. They provide insight to 
understand the CDM activities through analyzing the CERs. Although the market 
information is changing all the time, to collect and analyze these important indicators 
is vitally important to understand the actors’ intentions and the policy effectiveness. It 
needs a persistent work to establish an indicator system to reflect the impacts of 
carbon market on the CDM scheme. Based on the available market information and 
still limited Chinese pipeline projects, the China’s CER market performance was 
undertaken and some conclusions could be drawn from the analysis: 
 Under the conditions of the vague sustainability determinants in promoting the 
CDM projects and limited capacity of China, CER information, purchasing price 
and quantity in particular, influenced the China’s investment interests and project 
progress. 
 Although China has not been issued with CERs yet, with several HFC-23 
decomposition projects submitted for validation, China is supposed to be 
providing the largest amount of emission reductions in the world. However, this 
risks the oversupply issue, which may lower down the CER market price.  
 Emission Reduction Purchase Agreement has been signed in the dominant 
majority of the approved projects. More foreign investors have shown interests in 
Chinese CDM market. 
 The current CDM projects mainly concentrate in the relatively developed east 
China; west China are still short of awareness, information, capacity, etc. 
 The four P set of indicators is closely interconnected and more complete indicator 
system needs to be established in order to provide policy reference.  
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5.3 Capacity Building in the Process 
Capacity building is to provide assistance to entities, usually developing country 
governments, which have a need to develop a certain skill or competence, or for 
general upgrading of performance ability (Wikipedia). In UNDP’s definition, capacity 
building is much more than training, it is the creation of an enabling environment with 
appropriate policy and legal frameworks, institutional development, including 
community participation, human resources development and strengthening of 
managerial systems (UNDP). 
CDM projects are processed through quite a few institutions and agencies to finalize 
the complicated approval and certification procedures. The effectiveness of 
implementing CDM projects highly relied on the capacities of the project actors from 
host countries. Three-level actors have been identified in chapter 2. Top level is the 
national government and ministries affiliated to it; second level is the CDM executive 
office, responsible for the project administration issues; the third level is the project 
developers who take specific emission reduction activity and generate tradable CERs. 
These three levels of actors formed hierarchies in the CDM project administration and 
they have close connections with the other stakeholders, which may induce some 
impacts on the three actors’ interests and actions. 
5.3.1 Policy Maker’s Capacities 
Theoretically, the CDM can bring significant economic and social benefits, and 
provide a new channel to solve the climate change issue with market forces. However, 
from the policy implementation perspective, successful policy implementation will 
depend on the alignment of stakeholder interests, government commitment and 
government effectiveness (Andrews 2004: 105-118).  
Within the Chinese CDM activities, stakeholders mainly include the central 
government, the DNA, project developers, local communities. Domestic stakeholders’ 
interests are primarily socio-economic and commodity oriented. Table 5- 4 lists these 
actors’ interests from attending the CDM activities. 
Table 5-4 Domestic Stakeholders’ Interests from the CDM Activities 
CDM Stakeholders Stakeholder Interests 
National Government 
Benefit to the sustainable development;  
Be consistent with the national energy policy;  
Promote technology transfer and diffusion; 
Participate in the international cooperation …  
DNA 
Carry out the national CDM policies; 
Disseminate the CDM information;  
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Coordinate and monitor the project;  
Stipulate the specific regulations ... 
Project Developers 
Gain economic benefits by selling CERs;  
Enhance the organization capacity;  
Reduce the pollutions … 
Local Communities 
Alleviate local poverty through income and employment 
generation… 
Source: Author 
There is a substantial convergence among the interests of the stakeholders and many 
feasible and beneficial CDM actions can be undertaken by integrating these 
considerations. But the costs and risks in taking CDM activities, which targeting at 
reducing CO2 and other GHG emissions, may strongly obstruct the actors’ 
participation. CDM is a project-based scheme that if the project developer is the 
owner of the CDM project, the developer is entitled to own the CERs and make the 
independent decision. However, in China, the government, at central and local levels, 
holds a strong stake in deciding a project, including the eligibility, project partner 
choices, timing and amount of selling the CERs.  
Seen from the legal ownership of the CERs: the government “owns the emission 
reduction sources” and the project developer (owner) “owns the emission reductions 
generated from specific project” (from New Measures), this shows the emission 
reduction source is a kind of new “intangible” source like coal, oil, land, etc. Given 
the facts that the source belongs to the government; the developers are Chinese 
funded or Chinese holding; the government is responsible for the project approval; the 
government can facilitate the unilateral projects, this means the present CDM projects 
in the pipeline are more likely government induced and controlled. In other words, 
CDM activities in China are actually developed at a way that the government can 
accept and control. It seems there is no problem about the synergy between 
development and emission reduction activities, but the government’s misplay may 
hide some real crisis.  
Policy implementation also requires credible government commitment at central and 
local levels. Because concrete and unified national climate change policy and energy 
policy do not exist, policies affecting the energy utilization and pollutant emission 
have many sources and take a multitude of forms, which may generate some 
ambiguities or inconsistencies. In addition, the relevant institutions are still in the 
restructuring process. An example is the NDRC, who at present charges energy policy 
making and chairs the climate change affairs, including the CDM approval issues. If a 
new Ministry of Energy were reestablished in the coming years, authorities on energy 
policy making would be redistributed. To some extent, this will influence the China’s 
climate change policy making and CDM decisions.  
Sustainable development, which comes with high social and environmental synergies, 
is the main concern of the government. But at moment, the CDM which can 
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contribute more to the local communities are not specially treated with preferential 
fiscal and taxation conditions. The large industrial emission reduction projects are 
more competitive. Although China takes large share of the CER revenues from these 
projects, the usage of this fund is still uncertain.  
5.3.2 Project Administration Performance 
China does not specially set up new CDM institutions for project approval.  The 
NDRC, instead of environmental ministerial agencies, plays the key role in China’s 
CDM initiatives. It hosts the NCCCC office, co-chairs the national CDM Board and 
serves as China’s DNA. The specific CDM administration activities were taken by the 
Department of Regional Economy in the NDRC. This administration system basically 
meets the need of approving CDM projects. But multi-roles of the NDRC, on the one 
hand would ease the coordination difficulties in project process, on the other hand 
obscure the decision hierarchies, increase the burden on DNA and potentially 
influence the quality of the decision. 
CER is seen as a byproduct of conventional product. However, CDM project follows 
different approval procedure compared with the normal construction project. Figure 
5-4 illustrates the project request/approval flow in China which includes the CDM 
projects and the normal projects.  
Figure 5-4  Project Request and Approval Flow in China 
 
Source: Author 
Seen from the picture, the application of the CDM projects follows the pre-existing 
routes for conventional projects. Local authorities (mainly local development and 
reform commissions) participate in project identification, project comments, 
information dissemination, etc., but they are not entitled to approve CDM projects. 
Therefore, CDM project actually detached from the conventional projects and local 
governments had little stake in the CDM projects, which dampened participation and 
the ensuing capacity development in the local level.  
In their decision process on projects, authorities do not take into account the 
possibility of additional revenues through the generation and selling of CERs. Then 
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projects that become viable only with the inclusion of CER revenues are not approved 
because local authorities are unaware of the additional revenue streams from CDM. 
This significantly reduces the number of candidate CDM projects in China.  
Such project approval procedure will distract the developers’ energy, and will 
discourage the investors as well. An example is that investors would not allowed to 
share the CER benefits if they invest in the conventional projects, even the investment 
can induce additional emission reductions67.  
Concerning the administration issues in DNA, it is worthwhile to take India as a 
reference and make some comparisons. Box 5-1 provides some insightful experience 
of India. 
Box 5-1 CDM Administration and Approval Procedure in India 
India established National Clean Development Mechanism Authority (NCDMA) as its DNA, 
which primarily acts as a public service provider and concentrates on speedy appraisal of 
project sustainability. The NCDMA is attached to Ministry of Environment and Forests and is 
made up of eight representatives from different ministries or organizations.  
The approval procedural in India has its specialties. It more emphasizes on the interactive 
communications between the NCDMA and the project developers. The project proposals are 
put up for consideration in the monthly NCDMA meetings. The project proponent and its 
consultants are normally given about 10-15 days notice to come to the Authority meeting and 
give a brief presentation regarding their CDM project proposals. Members seek clarifications 
during the presentation and may propose some additional clarifications or information for the 
project proponent to revise. Once the members of Authority are satisfied, the approval letter is 
issued by the Member-Secretary of the NCDMA. 
Source: http:envfor.nic.in/cdm/cdm_india.htm 
Comparatively, the NCDMA is a separate authority for CDM development. It takes 
the responsibilities of both China’s CDM Board and the DNA. Besides the approval 
and management functions, the NCDMA gives more concerns on the service function; 
while China’s DNA has its conventional responsibilities. Although the Department of 
Regional Economy under the NDRC is in charge of climate change issues, it still has 
the delegated regional economy development obligations and at same time acts as the 
office of NCCCC and the office of the Board. It is highly necessary to restructure the 
procedure and streamline the administrations. 
5.3.3 Performance at Project Level 
Successful CDM projects need the project developers to have concerted cooperation 
with other stakeholders, which include local authorities, NGOs, local communities, 
professional associations, academics. The capacities of these participants are essential 
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to the vitality of the projects. 
Although the project developers are voluntary to participate in the CDM activity, 
many local enterprises follow the will of the government; they have little initiatives 
and motivations to implement projects. They also have poor awareness and limited 
capacity. Without the “protection” of the local government, they could not survive or 
develop well in the market. On the other hand, the traditional image of the 
government’s absolute authority makes it still “unapproachable”. China’s market 
economy position has not been widely accepted. It is more like a mixed economy. 
Authorities at all levels still have strong influences on economies. 
CDM covers the institutional, financial, technical and legislative issues, which seems 
too complicated for the enterprises who are acting more like a manufacturing 
workshop. They depend heavily on external sources to realize emission reductions. If 
the enterprises are not precautious to take this chance to improve its capacity, the 
CDM project would evolve simply to a one-time CER selling activity, which might be 
biased to the main goals. The government and international institutions are taking 
measures to develop capacities and help to build networks. The capacities have 
multiple implications: research and development, business communication and 
negotiations, technology transfer, product renovation, market information, etc. Seen 
from the current projects in the pipeline, some large utilities are expanding their 
coverage based on their accumulated knowledge and experience.  
The booming projects spurred the development of the consulting market. A growing 
number of Chinese consulting companies are entering the market to provide 
consultancy service, mainly as intermediaries. These consultancies have the advantage 
of being familiar with the local situations and assuming lower fees, but some market 
experts have doubts as to their ability to provide service at the requisite standards. 
Market observers assess “the position of international consulting firms as relatively 
strong to date, particularly when they have a stake in project development costs of 
themselves or via funds” (Abele 2005).  
China's prospective project owners get benefits from the keen competition in the sector. 
They have more choices to choose cooperators and prepare the offers. The result is 
that they become “increasingly reluctant to finance project development as a result. The 
trend is towards paying consulting companies for their PIN or PDD services based on 
performance by giving them a share in the CER sale proceeds” (op cit.). However, the 
NCCCC office in February 2006 issued a notice that such behavior violates the CDM 
Measure, and the related articles in the contract should be revised. The notice also 
specified the market price range of PDD development fees and other relevant fees, in 
a view of providing reference for domestic developers68.  
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At present, the project validation and verification in China were taken by international 
DOEs. There are no domestic firms in China which were approved by the EB as 
DOEs. This has been frequently addressed as an opportunity of reducing the 
transaction costs.   
5.4 Conclusions 
This chapter addressed China’s CDM performance assessment. The assessment was 
performed based on the current Chinese pipeline projects from three aspects: policy 
synergy requirements, CER credit market and capacity development. Against the 
background of more CDM projects entering the market and based on China’s special 
circumstances, it may be hasty to draw conclusions on China’s performance. But the 
pipeline projects reflected some features which should be further attended.  
The precise and uncontroversial measurement of sustainable development has not 
been available yet. China’s leading in CER supply attributes to several HFC 
decomposition projects, which have little contribution to the local development. This 
showed the China’s pragmatic attitude towards the CDM.  
China has decided three priority areas for guiding further CDM development: energy 
efficiency, renewable energy, methane recovery and utilization. There are no specific 
preferential policies for supporting CDM projects, but project development in these 
areas benefits from the relevant energy and environment policies. However, these 
improved incentive policies are not enough for promoting the CDM projects in large 
scale. Some influencing factors include: fossil fuels’ advantage in cost and availability; 
the absence of appropriate methodologies; the diverse costs incurred during the 
process; the uncertainties of the CER market. 
“Additionality” requirement from CDM project activity does not necessitate the 
technology transfer merits. The cost-effectiveness concerns overweigh the technology 
concerns. The current CDM projects in China incurred some technology 
procurements, but contribute little to technology transfer and diffusion.  
Carbon market is the locus of commercializing the emission reductions. From a host 
government perspective, a comprehensive set of indicators with price, product, 
promotion and placement is needed to monitor the CDM activities and provide policy 
reference. Successful decisions made by host governments and project developers are 
based on the comprehensive evaluation of these indicators, instead of isolated ones. In 
addition, some uncertain risks might enlarge the price gap between CERs and ERUs, 
which may obstruct the convergence of fragmented carbon price system in the future. 
China has made improvement in institutional and human capacity development, but it 
still lags behind in the institutional awareness, simplified regulatory framework and 
methodology design, public participation etc. Chinese governments at all levels have 
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traditionally close relations with the enterprises. On the one hand, this “top down” 
approach strengthens the concerted CDM actions; On the other hand, it yields to the 
inertia of the enterprises. From long-term of thinking, it is disadvantageous to the 
capacity development at project level and will weaken the China’s competence when 
the marginal abatement costs are less competitive.  
CDM is the scheme that orients to the reduction of GHG emission in developing 
countries. Although China can potentially gain benefits of external revenues, 
environmentally friendly technologies, more employment, human and institutional 
capacity building, etc., however, the unqualified domestic capacity, awareness level 
and diverse regulatory and market uncertainties restrict the CDM future deployment. 
Moreover, China will not sacrifice its more realistic goals of pursuing economic 
development, in exchange for the GHG emission reductions. After all, CDM is not the 
panacea to solve the development issues. 
However, the CDM can be viewed as a complement, not an alternative to the existing 
and continuously improved Chinese energy and environmental policies. An important 
thing is to adjust the mentality by proactively considering what China can do to 
integrate the CDM with other policies to pursue the sustainable development, instead 
of just “passively” thinking what the CDM can benefit us. This needs incorporate with 
the consideration of the CDM potential and impacts, which will be dealt with in the 
next chapter.  
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6 China’s CDM Potential and Economic Impact 
A solid and operational CDM policy is based on the study of the emission reduction 
potential and its impact. With rapid growth of economy, high energy intensity, vast 
territory and large GHG emissions, China’s potential for GHG emission reduction is 
substantial, and a certain amount of these GHG emission reduction projects can be 
further processed as CDM projects.  
Figure 6-1 shows the three types of emission reduction potential in a CDM host 
country (GHG emission reduction potential, CDM reserve project potential and CDM 
project potential that will be transacted with the CER buyers) and their the 
correlations. GHG emission reduction potential covers the largest area (green area). 
No all the projects in this area can meet the requirements of CDM regulations. The 
projects that can prove their additionalities constitute the CDM reserve project 
potential (pink area). With more methodologies proved by the EB and more 
categories/activities coved in the CDM list, the number of reserve projects will 
increase (pink area will enlarge). However, within the first Kyoto commitment period, 
the CER supply takes the risk of being unable to transact in the market due to the 
limited and selective demand (orange area) and the more intense competition between 
suppliers. Therefore, only a limited reserve projects can be traded in the market and 
counted as real CDM projects (yellow area).  
Figure 6-1 Emission Reduction Potential and CDM Project Potential 
 
Source: Author 
In this chapter, China’s GHG emission reduction potential69 is analyzed first (section 
6.1). Then the potential supply of CERs in China and its share in the world carbon 
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market are assessed (section 6.2). In section 6.3, the impact of CDM implementation 
on China’s economic development is discussed. At last, some conclusions are drawn 
from the discussion. 
6.1 Emission Reduction Potential in China 
China’s economic growth has been supported by a huge corresponding consumption 
of energy that ranks second in the world. Subsequently, this large and rapidly 
increasing energy consumption, with coal accounting for about 70% of all energy 
consumed, has resulted in serious environmental pollutions and significant 
contribution to the global warming.  
Although China’s energy policy is not targeted at reducing carbon emissions, reaching 
the objectives of energy policy, which includes improving the energy supply mix; 
securing the energy supply, enhance the energy efficiency and protect the environment 
(see details in chapter 2), complements the benefits of CO2 dominant GHG emission 
reductions. CDM scheme can then be integrated with the energy policy in achieving 
these goals, if these emission reductions can be verified as real, measurable and 
additional to any that would occur in the absence of the project. 
According the Kyoto Protocol, the CDM covers wide sectors for investment (Table 
6-1). And the eligible CDM projects activity categories are still expending. CDM 
Information and Guidebook lists possible future CDM activities (UNEP 2004: 96-97). 
Table 6-1 Qualified Sectors Coverage of the CDM 
Sectors Source Categories 
Energy 
Fuel combustion; energy industries; manufacturing industries and 
construction; transport, other sectors; fugitive emissions from fuels: solid 
fuels; oil and natural gas; others 
Industrial 
Processes 
Mineral products; chemical industry; metal production; other production; 
production and consumption of halocarbons and sulphur hexafluoride; solvent 
and other product use; others 
Agriculture 
Enteric fermentation; manure management; rice cultivation; agricultural soils; 
prescribed burning of savannas; field burning of agricultural residues; others 
Waste Solid waste disposal on land; wastewater handling; waste incineration; others 
LULUCF 
Afforestation, reforestation, avoided deforestation for thermal energy in small 
scale projects 
Source: Kyoto Protocol, Annex A 
From 1990 to 2002, China has the largest CO2 incremental emissions in the world, 
about 1247MtCO2 (49% growth)70 (WRI 2005). In 2000, China’s GHG emissions 
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(excluding LULUCF) were 4945.6 MtCO2e, about 14.7% of global emissions, 
ranking second after the US. It is projected that in 2025, China’s share in global GHG 
emissions would be about 17.8% (IGES 2005: 9). Energy-related CO2 emissions have 
shown the similar increasing trends, from 13.6% in 2002 to 20.97% in 2025. The CO2 
emissions for using fossil fuels are projected to increase by 4% annually during the 
period 2002-2025 (EIA 2005: 99). In IEA’s forecast, China would account for 26% of 
new global energy related emissions between 2002 and 2030, exceeding the increase 
in emissions from all the OECD countries combined (IEA 2004: 268).  
Such huge emission state and trends implicate China’s huge potential to initiate 
emission reduction activities. However, to what extent the potential can become 
realistic also depends on the other factors, e.g. the resource reserves, technology status 
and difference, national development objectives. Actual CDM projects come from 
these potential emission reduction projects. 
China has established three priorities for implementing CDM projects: energy 
efficiency, renewable energy, and methane recovery and utilization. This section 
focuses on the potential analysis on these priority areas. Moreover, possible CDM 
project potential from other sectors is also added.  
6.1.1 Energy Efficiency 
Energy usage in the industrial sector amounts to around 70% of the total energy 
consumption. 71 By economic structuring, adoption of energy-saving techniques, 
technological updating, China has made great achievements during the past two 
decades, however, compared with developed countries, energy efficiency is still low. 
In 2000, China’s energy consumption per unit of eight major products72was on 
average 20-40% higher than that of the international advanced level (Wang 2006). 
There are larger gaps in the energy consumption for paper making (120% higher), 
ethylene production (69.7% higher), copper smelting (64.9% higher), etc. (DRC 
2003).   
China has set up the energy conservation targets in the China Medium and Long Term 
Energy Conservation Plan: By 2010, China’s products as a whole are expected to 
reach or approach the international advanced level of early 1990s, of which large and 
medium sized enterprises are expected to reach the level of early 2000s; and by 2020 
China is expected to reach the international advanced level (NDRC 2005: 15). The 
Plan also established three key fields (industries, transportation and buildings) and ten 
major areas for guiding the improvement of energy efficiency (op cit.: 16-28).  
In the areas that may become potential CDM projects, GHG emission reductions may 
                                                                                                                                                              
(including the six GHGs) of 863MtCO2e during the same period.  
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 Author calculation, data of various years from http://www.stats.gov.cn/tjs/ndsj 
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mainly come from reducing energy consumption in energy-intensive sectors by 
conducting upgrades and introducing innovative production methods, and improving 
the efficiency of production equipment such as boilers, motors, pumps, etc. IGES 
study showed that the potential of emission reductions through energy-efficiency 
improvements would be 545 MtCO2e per annum by 2020 (IGES 2005c: 46). Wang’s 
estimates showed that 30 MtCO2e annual reductions could be developed as CDM 
reserve projects (Wang 2006).  
6.1.2 Renewable Energy  
The use of renewable energy plays a strategic role in maintaining energy supply and 
demand and reducing the high reliance on fossil fuels. Promoting the development of 
the renewable energies has become one of the main objectives of China’s energy 
policy. In some remote rural areas, renewable energies provide the main drives for the 
local people.  
Presently, apart from the hydropower, the cost for using renewable energies is still 
higher than fossil fuels, which restricted their competitiveness. But renewable 
energies have gained great momentum in china and more incentive policies have been 
stipulated and carried out. According to the national plan, renewable power will 
capture 12% of China’s total power capacity in 2020 and 30% in 2040 (IGES 2005c: 
58).  
 Wind power 
China has made rapid progress in the wind power development, personnel trainings 
and the wind turbine design and manufacture, which established a sound base for 
further development of large-scale wind power in China. By the end of 2005, China 
has established 43 grid connected wind farms with the total capacity of 1260 MW (op 
cit.). Besides, there are about 200,000 stand-alone small wind turbines working with 
an installed capacity of 25MW that provides electricity to rural households in remote 
areas (IGES 2005c: 48). 
China has abundant available wind sources. The total wind power potential is about 
1000 GW, of which 250 GW in land and 750 offshore (Shi 2006). According to the 
government plan, the installed capacity target for large scale wind turbines is 5 GW 
and 30 GW by the year 2010 and 2020 (op cit.). Wind power is close to the stage of 
full commercialization and almost all large wind power projects are suitable for 
application under the CDM in the current Chinese circumstance73. During 2005- 2008, 
more than 3 GW capacity of wind power would be under construction. If all these 
new capacity could be developed as CDM projects, then approximately 6 MtCO2e 
emissions could be reduced annually (Wang 2006). 
 Small hydropower 
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The existing small-scale hydropower has an installed capacity of 35 GW, representing 
about 28% of the total projected potential capacity. This resource is widely distributed 
in over 1,600 counties/cities spread all over 30 the country. Of these counties, 65% 
are located in southwest China and about one third of China’s counties rely on 
small-scale hydropower as their main source of electricity. At present, China leads in 
the design, engineering, management, and facilities manufacturing of small scale 
hydropower technology in the world (IGES 2005c: 49-50). 
The total potential capacity of small-scale hydropower that could be developed in 
China is 125 GW. According to the Plan, in 2010 and 2020, the installed capacity of 
small-scale hydropower will reach 50 GW and 75 GW, respectively. The 
corresponding total carbon emissions reduction levels are projected to be 40 MtCO2e 
and 60 MtCO2e respectively in those years ((IGES 2005c: 49-50; Wang 2006). 
 Solar energy 
Solar energy can be use for electricity generation by Photovoltaic technology (PV). 
By the end of 2005, China’s installed capacity of PV systems was over 70 MW, of 
which about 50% was used to supply electricity to residents of remote rural areas, a 
market that is growing at 20% annually. China also owns a large PV module 
production capacity. China has extremely rich solar energy resources. The plan for 
2010 and 2020 is to reach the capacity of solar PV to 450 MW and 1 GW respectively, 
meaning the emission reduction potential would be 110,000 tCO2e and 240,000 tCO2e 
(IGES 2005c: 51-54; Shi 2006). 
Solar energy also has the thermal use, supplying hot water to urban and rural areas. 
Solar water heating technologies has been fully commercialized. The accumulated 
coverage of solar water heaters by the end of 2005 was 80 million square meters (m2) 
in area, accounting for 50% in the world. The production capacity of solar water 
heater in China reached to 15 million m2 at present, with an annual increase of 28% in 
the past decade. In 2020, total installed capacity may reach 270 million m2, with 
carbon emission reductions of 29 MtCO2e (op cit.). 
 Biomass energy 
China’s main biomass resources include agricultural wastes, scraps from the forestry 
and forest product industries, and municipal waste. At present, biomass energy 
resources in China are utilized mainly through conventional burning. However, 
biomass gasification, liquefaction, and power generation technologies are gradually 
being developed. In 2004, the total installed capacity of biomass power generation 
was 2 GW, with 5 TWh electricity generated (IGES 2005c: 54-56). 
Grid-connected power generation projects (sized at the megawatt level) and small 
off-grid village power projects (sized at 10KW to hundreds of KW) are all potential 
projects under the CDM. It is predicted that the total capacity in 2010 and 2020 will 
reach 5.5 GW and 20 GW respectively, with about 5 MtCO2e and 20 MtCO2e of 
emission reductions (op cit.).  
Clean Development Mechanism in China: Seeking Synergies to Achieve Sustainable Development 
 
 87 
Taking all the feasible biomass utilization technologies (biogas, bio-diesel, etc.) into 
account, the potential carbon emission reductions from the biomass sector will be 17 
MtCO2e and 80 MtCO2e by 2010 and 2020 respectively (op cit.). 
 Landfill gas 
Landfill gas, coming from the municipal solid waste, is a kind of special biomass 
applicable for energy use. There are already landfill gas recovery and utilization CDM 
projects in the EB’s pipeline. In the future, there is great potential for developing 
CDM projects in the expanding urban areas. 
It is estimated that annual waste generation in China will reach 150 and 210 million 
tons in 2010 and 2020 respectively. Assuming the amount of solid waste disposed of 
in landfills is reduced to 70% in 2010 and 60% in 2020 and the landfill gas recovery 
rate could reach to 80m3/ton, the annual landfill gas produced would be 8.4 billion m3 
in 2010 and 10 billion m3 in 2020. If 10% of landfill in 2010 and 50% in 2020 can be 
utilized, the amounts of emissions reductions will be 2.5 MtCO2e in 2010 and 15 
MtCO2e in 2020 (op cit.: 56-57). 
 Summary of CDM projects from renewable energy 
Besides the above mentioned renewable energies, Chinese government has been 
paying attention to the development and utilization of other resources, such as 
geothermal, ocean energy, and hydrogen. It has set up several pilot projects and 
demonstration sites in these areas. Priorities were given to the geothermal pumping 
technology for the building energy conservation, tidal power generation in certain 
areas, and other ocean power generation (op cit.: 57). 
Until 2020, the major renewable technologies for CDM projects will likely be wind 
power, small hydropower, biomass power, and landfill gas utilization. It is estimated 
that the newly installed capacity of using these technologies will reach 25 GW in 
2010 and 55 GW in 2020. The total potential for renewable energy projects under the 
CDM by 2020 will be about 138MtCO2e per year (op cit.: 58). 
6.1.3 Methane Gas from Coal Mines 
Methane gas 74is a potentially important energy resource in the major coal mining 
countries like China. It has similar properties to natural gas and can be produced from 
unmined (virgin) coal seams mines, operational mines and from abandoned coal 
(Creedy 2002). Coal mine methane drainage is practiced in gassy working mines as an 
important safety measure, as well as a potential to generate clean fuel. In 2004, coal 
production in China was over 1900 Mt, with 17 million m3 of methane gas released, 
which equal to 183 MtCO2e (Wang 2006). Methane gas can be used for electricity 
generation, civil use, chemical production, vehicle fuel, etc. 
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China has rich CBM resource. The estimated CBM resource in China, within explored 
coal areas to a depth of 2000m, amounts to about 30-35 trillion metric cubic meters 
(m3) and was widely distributed in the 13 coal basins.  
China’s CBM industry is at a stage of full-scale exploration and development. over 
200 surface wells have been drilled, with the highest daily output from a single well 
reaching 16,000 m3 (IGES 2005c: 59). More than 95% of the coal mined in China 
comes from underground workings mines. By 2004, more than 200 coal mines in 
China have set up underground coal methane drainage system and transportation 
system, with the annual drainage of 1.5 billion m3 and a number of CBM power 
generation projects have been set up75. But The CBM recovery rate is still quite low 
and its production is limited. In recent years, China’s average in-mine recovery 
efficiency was less than 24%, with annual CBM output increase less than 50 million 
m3 (op cit.: 61). In addition, methane extraction and utilization from abandoned coal 
mines has the benefits including employment opportunities after colliery closure, 
clean energy from a waste product and reduction in GHG emissions, which has the 
potential to have further development.   
CBM demand market is established and promising. Methane gas can mix with natural 
gas and use the existing infrastructure. Moreover, CO2 can be used and injected to the 
coal seam to increase the productivity of methane gas, which means CBM project can 
have carbon sequestration benefits.  
By 2010, it is estimated that the amount of CBM utilized by large and medium coal 
mines will be 80% of the total extracted that year, i.e., 1.6 billion m3. If half of that 
volume could be developed as CDM projects, then the potential total emissions 
reduction would be 58.6 MtCO2e per year. If, by 2020, the utilization of CBM was 
doubled, then potential CDM projects would result in the delivery of 264 MtCO2e 
annually (IGES 2005c: 63). 
6.1.4 Power Generation and Forestry 
As described in chapter 4, around 76% of the electricity is from coal fired power 
plants. And due to the continuously growing demand, China’s power generation and 
capacity kept increasing. However, compared with the other countries, the level of 
power consumption is still very low. The per capita installed capacity in China was 
only 58 % of the average international level in 2000, or approximately the level of 
major industrialized countries in the 1950s -1970s. The proportion of electricity for 
final consumption was only 12.9 percent in 2003, while the world average level was 
already 18 percent in the year 2000 (IGES 2005c: 66). 
On the one hand, China is optimizing its power generation mix, increasing the share 
from renewable energies and nuclear energy. On the other hand, it is not realistic to 
change the coal-dominant position in the short term; therefore enhancing the energy 
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efficiency in power plants is also important. In this regard, several options have been 
considered: construct large capacity coal-based power generating units; develop 
cogeneration projects and promote advanced coal combustion technologies, e.g. 
PFBC, IGCC76, ultra-supercritical power projects; improve technology and expand 
construction of the electric power grid; adopt Demand Side Management (DSM) 
technology; convert the combustion fuel from coal to natural gas; etc (op cit.: 67-68). 
In the present circumstances, some activities can be considered as potential CDM 
projects. 
In terms of carbon sequestration, A/R projects are eligible for CDM approval under 
the Kyoto Protocol first commitment period. China has a large potential to implement 
A/R CDM projects. Up to 63.03 million hectares of barren land could be rehabilitated 
by increasing the forestland utilization rate, transferring cultivated lands into forest or 
transferring unexploited land into forest (op cit.: 68-74). The implementation of A/R 
CDM projects in barren areas is valuable to the local environment although the cost of 
abatement will be higher. An initial analysis shows that the current abatement cost for 
A/R projects in China will average approximately $10–$20/tCO2e and will be further 
reduced with the experience accumulated (op cit.: 68-74).  
6.1.5 Summary of CDM Reserve Project Potential 
This section described the potential of CDM reserve projects in China, mainly in the 
areas of energy efficiency, renewable development, CBM, power generation, and 
forestry. According to the IGES analysis report (IGES 2005c: 75), the total annual 
GHG reduction potential in China will be about 777 MtC (2849 MtCO2e), including 
545 MtC (1998 MtCO2e) from energy efficiency, 138 MtC (506 MtCO2e) from 
renewable energy sources, 67 MtC (246 MtCO2e) from coal-bed methane, and 27 
MtC (99 MtCO2e) from fuel conversions and new technologies for power generation. 
In addition, potential CDM projects also exist in the areas of HFC decomposition, 
N2O reduction, agriculture and livestock, carbon capture and storage, etc.  
6.2 Analysis of China’s CDM Potential 
This section presents the China’s CDM project potential (yellow part, shown in 
Figure 6-1). These projects originate from the emission reduction activities and 
generate the tradable CERs, which would be transacted with the credit buyers. This 
analysis is facilitated by employing results from the energy economy model 
framework, IPAC model77. The model system projects carbon emissions and address 
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 IPAC is the acronym of Integrated Policy Analysis Model for China, which consists of energy technology 
models (IPAC emission and IPAC-AIM technology), a carbon market equilibrium model (CERT), and a 
computable general equilibrium model (IPAC-SGM). It projects the energy-related emission. The emissions from 
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the equilibrium carbon quota prices in the global carbon market; it also examines 
carbon reduction potential by major sectors and identify technology priorities for 
CDM activities in China. This ambitious analysis was undertaken by the World Bank 
in its project Clean Development Mechanism in China completed in 2004 (World 
Bank 2004).  
Based on the IPAC emission model projection, the total Annex I countries’ annual 
carbon reduction requirement is estimated about 374 MtC (1371 MtCO2e) 78, in which 
649 MtC (2379.7 MtCO2e) can be met by taking domestic actions, and 721.6 MtC 
(2645.9 MtCO2e) be met by flexible Kyoto mechanisms. Three market scenarios (base, 
low, high) from the model shows that the estimated China’s energy-related CDM 
market potential in the year 2010 is between 24.9-111.6 MtCO2e, based on an 
equilibrium certificate price of $5.20 to $6.50/tCO2. Under all the three scenarios, 
China captures 11% in the global carbon market and around 50% in the global CDM 
market (op cit.: 108). China’s CDM potential in the base scenario is 21.6 MtC (79.2 
MtCO2e) for 2010. The structure of the perspective carbon offset market in the base 
scenario is shown in Figure 6-2. 
Figure 6-2 Projected Carbon Credit Demand in 2010 by Kyoto Mechanisms 
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    Source: World Bank 2004: 119 
China’s power generation sector contributed 47.7% of the total carbon emissions of 
the energy sector in 2000, and is still expected to contribute 52.8% by 2010 (IEA 
2005: 485). Table 6-2 shows the CDM potential by sectors in 2010. The power 
generation sector accounts for around 50% of total CDM potential in China. 
Considering the options for demonstrating technology additionality and cost 
effectiveness, significant CDM potential also exists in various other sectors: steel 
making and the cement sector; the chemical industry; other industries such as glass 
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sector, brick production, aluminum, copper, transport, service sector, and other GHG 
mitigation projects in industrial sectors.  
Table 6-2 CDM Potential by Economic Sector in China from IPAC Model 
Sector Share (%) Amount (MtC/a, 2008-2012) 
Power Generation 
Steel Making 
Cement 
Chemical Industry 
Other Sectors 
Non-CO2 Projects 
Total 
50 
10 
10 
5 
15 
10 
100 
10.8 
2.16 
2.16 
1.08 
3.24 
2.16 
21.6 
  Source: World Bank 2004: 113 
IPAC model only took energy related emission into account, while bypassed the GHG 
emissions from other sectors. Actually, as have mentioned in chapter 4, the current 
Chinese 6 pipeline HFC projects are supposed to generate annual emission reductions 
of 12.01 MtC (44.04 MtCO2e). Although they are not included in the IPAC model, 
however, the generated CERs are also “equally” supplying the carbon market, and 
seizing the limited market share. If CDM activities in china were developed as the 
present speed, it seems that in 2010, China would provide more CERs than 2.16 MtC 
(79.2 MtCO2e) in 2010, which the model projected79. Such being the case, the 
marketing capacity of the “superfluous” CERs will be vitally important. Notably, with 
the continuous deliveries of HFC decomposition projects for registration, China has 
not officially publicized the HFC emission inventories, which adds difficulties for the 
market forecast and policy study80.  
IPAC energy economy model provides integrative market equilibrium scenarios for 
policy analysis. It builds on diverse assumptions and numerous variables which need 
continuous updates and improvements. The incorporation of new information from 
global carbon market will require a more detailed analysis which is beyond the 
capacity for this study. 
It should also be noted, the reserve CDM projects put into the pipeline are less than 
the number they could be developed, due to China’s restrict regulations on the 
developer’s eligibility and approval procedures. But this would not cause the 
government worry, because of the incomparable potential and “controlled” supply. 
                                                        
79
 The IPAC model is only a simulation of the carbon market. The calculation was done in 2003. It did not reflect 
the progress of the carbon market and the changing regulatory rules. 
80
 A study made by IT Power indicates that China has 12 HFCF-22 plants. Annual GHG emissions, due to the 
by-product, HFC-23 decomposition, would be 70 MtCO2e. (Reference from www.itpower.co.uk) 
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6.3 Economic Impact of CDM Implementation 
Few studies have quantitatively assessed the impacts of CDM implementation on 
Chinese economic development until the delivery of the World Bank report, which 
used computable general equilibrium model, IPAC- SGM (Second Generation Model) 
analyzing the policy implications and the CDM impact on China’s economy (World 
Bank 2004: 121-125).  
The IPAC- SGM model was based on several assumptions:  
 Total income from sales of CERs would be acting as an incremental foreign 
investment for sectors; 
 CDM investment will take place early in order to benefit fully from a 7-year 
crediting period up to 2012; 
 Long-term benefits and contribution to China’s economic development include 
the extension of foreign investment, technology efficiency improvement, 
localization and diffusion of advanced technologies, and so on. 
 CDM leads to the transfer of advanced technology from developed countries to 
China in the period 2005-2010, and will strengthen the localization of advanced 
technology in China after 2010 via further technology diffusion. Technology 
diffusion will increase domestic production capacity by localizing advanced 
technology, and thus enhance the competitiveness of relevant industries. 
Technology diffusion will be focused on middle and long term effects until 2030.  
 Assumptions on parameters of the economic growth, population growth rate, 
productivity growth rate, technology transfer rate, energy demand and mix, 
foreign investment and so on from 2010 to 2030. 
Table 6-3 shows the result of the model about the economic impact of CDM. The 
introduction of CDM will lead to an incremental increase of GDP of 0.033% in 2010, 
0.34% in 2020, and 0.52% in 2030.  
Table 6-3 CDM Impact on China’s GDP 
 
 
GDP base 
year (Bil. $) 
GDP with 
CDM (Bil. $) 
Increase in GDP 
from CDM (Bil. $) 
GDP Increase Rate 
due to CDM (%) 
2005 
2010 
2020 
2030 
GDP increase 
2005-2030 
Annual GDP 
Growth Rate 
750.6 
1109.2 
1965.5 
3025.2 
2274.6 
750.6 
1109.6 
1972.2 
3040.8 
2290.2 
 
0.4 
6.7 
15.6 
15.6 
 
0.033 
0.34 
0.52 
0.68 
 
0.022 
Source: World Bank 2004: 126 
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Over the entire 25-year period from 2005 up to 2030, the CDM is expected to lead a 
cumulative GDP increase of 0.68%, compared with the base case without CDM. On 
an annualized basis, this means GDP increasing rate over this period due to the CDM 
is 0.022%. After 2030, the model assumes the effects of technology will generally 
disappear, because technologies transferred by CDM will be taken as baseline 
scenario. 
The limitations of the model were the parameter assumption and the isolation of data 
from other closely-related models. Also, CDM model ignores other ancillary benefits, 
like the improvement of local air quality and positive health impacts. Moreover, the 
analysis only considered “macro-level, aggregate effects of increased CDM 
investment on GDP”. CDM impacts on the sectoral level, such as on competitiveness, 
structural change, energy costs, are not taken into account (World Bank 2004: 126).  
The current CDM activities do not bring apparent investment benefits. The foreign 
project partners from industrialized countries, in general, are not the equity or loan 
investors for providing technologies and financing. They are mainly acting as credit 
buyers in order to meet the mitigation obligations with lowest cost (Lecocq et al. 2005: 
25). The attractiveness of participating in the CDM activities for China mainly comes 
from the recognition that it provides additional incomes which could not be realized 
otherwise. Therefore, an important and pragmatic consideration for China is to try to 
avoid the non-performance risks and uncertainties, while selling the credits as many 
as possible in the Kyoto first period.  
According to the forecast of IPAC model, China will generate 79.2 MtCO2e for the 
year 2010, about 1.43% of the 2010 total energy-related emission level81. Even if 
these credits can be traded as US$10/tCO2e, which is much higher than the present 
CER price, the total direct revenue would be US$792 million, only about 0.00003% 
of China’s expected GDP in that year82. Seen from these, the short term to medium 
term impact on overall economic growth are not significant. Nevertheless, 
qualitatively, some potential positive macroeconomic effects are apparent, including: 
revenues from CER selling; higher rates of efficiency improvement and higher 
resource productivity; increase of foreign equity investment; the transfer and 
localization of advanced technologies, local economic development promotion.  
6.4 Conclusions 
China has incomparable advantages in emission reduction potential and project 
choices, the CDM activities can thus be progressed in a way without comprising the 
economic benefits. This chapter summarized the CDM potential and its induced 
                                                        
81
 Author calculations. China’s energy related CO2 emission in 2010, 5536 MtCO2e, is taken from the EIA 
Reference Case Projection (EIA 2005: 99). 
82
 Author calculations. China’s GDP in 2003 was 1413.4 trillion US dollars (CIA website). If China’s GDP 
increase by 8%, the GDP in 2010 would be 2422.3 trillion US dollars.  
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impact on China’s economy. China owns a great potential of reducing GHG emissions, 
which could be taken as the reserve CDM projects. The total annual GHG reduction 
potential could reach to about 2849 MtCO2e, which may come from energy efficiency 
projects, renewable energy projects, fuel switching projects, and other non-CO2 
emission reduction projects, whereas constrained by the carbon credit demand from 
developed countries and methodologies and costs that may incur, only limited carbon 
reduction projects can be developed as CDM projects. And the potential oversupply 
of the CERs may intensify the market competition and result in the downfall of the 
CER price. The World Bank report projected China could have 79.2 MtCO2e be 
successfully traded in the global market, which would account for 11% in the global 
carbon market and around 50% in the global CDM market. 
CDM activities would have only minor impact on China’s economic development. 
However, the huge and stable potential CDM project supply in China makes it less 
problematic in leading the global CER supply. Seen from the practical project 
development, China is leading the CER generation, thus the government has more 
choices and maneuvers to encourage and approve the projects that can be integrated 
into the existing development policies and can help to earn the more sustainable 
development benefits.  
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7 Policy Recommendations  
Chapter 5 evaluated the performance of China’s current CDM activities. One of the 
criteria was to check whether they have contributed to reduce Annex I countries’ 
emissions by trading CERs. However, concerning the checking of sustainable 
development objective, focus was given to evaluate the policy effectiveness and 
explore the inner administration mechanism within the key actors. Chapter 6 analyzed 
the potential and economic impact of implementing the CDM scheme in China. 
China’s incomparable CER potential and generation capacity have gradually emerged. 
However, within the Kyoto period, the imminent credit oversupply will definitely 
intensify the competition within the credit suppliers. A series of questions are thus 
raised: How fast should China promote the CDM activities? How to guarantee the 
competitive advantages in the global carbon market? What kind policy or strategy 
does China need to promote the CDM activities without compromising the future 
development?  
This chapter will provide some policy recommendations to address the above 
questions. The purpose of making the policy recommendations is to synergize the 
relevant policies and seek solutions to the “hiccups” that may impede the further 
CDM activities. 
There are several principles/assumptions that are set for the forthcoming discussion: 
 Providing policy recommendations is not to develop CDM strategy. The 
recommendations per se do not form a complete policy instrument. However, this 
discussion provides ideas for the policy makers to link the high-level policy goals 
(e.g. energy security, environmental protection, economic growth, equity) with 
further emission reduction requirements and synergize relevant policies.  
 The presented policy recommendations take policy implementation capacity into 
consideration, as well as combine the short-term measures with the ambitious 
long-term options. The implementation of these policies highly depends on the 
political pressures, expected consequences and the awareness or qualifications of 
governmental institutions, project developers and other stakeholders.  
 This analysis synthesizes the existing relevant policies that are regulating and 
guiding the CDM activities and intends to recommend a range of options from 
outside-in and critical perspective.  
Employing the framework developed in chapter 2, the recommended policies comsists 
of three elements: policy synergy (chapter 7.1), market linkage (chapter 7.2) and 
capacity development (chapter 7.3). All these three elements affect each other and are 
interdependent (Figure 7-1). Such arrangement also corresponds to the findings of 
performance evaluation gained from chapter 5. 
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Figure 7-1 An Integrated Set of Policy Recommendations 
 
Source: Author 
7.1 Strengthen the Policy Synergy 
CDM scheme aims at providing incentives to developing countries voluntarily 
participate in carbon emission reductions during the first Kyoto period, whereas the 
fundamental eligibility is that the projects should be carbon-reduced. From a 
developing country perspective, whether the emission reduction activity accords with 
the sustainable development interests is a real issue. To strengthen the policy synergy, 
the following suggestions are presented which might help to reach consensus and 
advocacy. Policy synergy could not be created without the sufficient capacity support. 
The capacity development options will be addressed in chapter 7.3. 
7.1.1 Establishing Long-term Perspective 
CDM regime gave developing countries a ‘lodestar’ principle to follow--- sustainable 
development. The host government then interprets it into policies in various areas. As 
previously discussed, the current CDM eligible areas do not conflict with China’s 
current energy and relevant policies, which concern the issues of enhancing the 
energy efficiency and reducing the use of high-carbon fuels. CDM should be taken as 
a complementary incentive for China to voluntarily join the emission reduction 
activities. On the other hand, against the background of rigidity of the energy 
efficiency and energy structure, China should establish a long-term strategy to 
promote emission reduction activities without impeding the economic development. 
Such a strategy should reflect the synergy between the sustainable development and 
climate change policies. 
China should adhere to the idea of short term countermeasures being driven by long 
Strengthen the 
Policy 
Synergies 
 
  Promote 
Capacity 
Development 
 
Improve 
Market 
Competence 
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term strategy, and local interests being submitted to the whole concerns. The 
government should improve the design and implementation of the legislations and 
regulations and intensify the efforts in monitoring and regulating. Furthermore, China 
should take full advantage of the CDM opportunity to earn more sustainable 
development benefits, e.g. technology transfer, additional commercial benefits, 
international cooperation, capacity development. 
Another point to be clarified is that growth is not equal to development. The hectic 
quantitative pursuit of GDP growth in the expense of natural source exhaustion and 
the environmental degradation violates the principles of sustainable development. 
China should pay attention to the quality of GDP growth and really build up scientific 
and long-term development perspective.  
7.1.2 Promoting the Climate-friendly Technologies  
Generally, the advancement and universality of climate-friendly technologies 
implicates the amount of GHG emission reductions. For a CDM project, it means 
more CERs can potentially be generated. The diffusibility of technology is a decisive 
factor in determining long-term benefits of the CDM and global environment benefits. 
In order to sustain the global GHG emission reduction activities, healthy technology 
transfer mechanisms should be established in the world, not only rationally rewarding 
the technology invention and innovation, but also making the technologies more 
adoptable and diffusive. 
China’s technology development strategy, to some extent, has already been explicitly 
exhibited in China’s ongoing CDM activities (described in chapter 5.1). China should 
adhere to these principles.  
 Promote the climate-friendly technology transfer from foreign countries 
 Diffuse competitive technologies in widespread 
 Intensify China’s R&D activities, protect and develop technologies which own 
independent IPRs 
Chinese government should provide an enabling environment for motivating the 
technology development. Some recommended policy means include: increasing 
financial input; setting R&D priorities; encouraging widespread collaboration; 
supporting private innovation activities; establishing information dissemination 
mechanisms. For the purpose of adoption and diffusion of advanced technologies for 
CDM projects, the government can set the permitted technology standard and 
recommend suitable technologies, or implement the demonstration projects and 
disseminate relevant experiences. Not least, China should actively participate in the 
international climate-friendly technology cooperation (e.g. AP6, cooperation with EU) 
and seek the solutions to the barriers.  
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7.1.3 Creating a Stimulating Policy Framework 
CDM project developers are more concerned with the commercial profits from the 
projects, but the vested interests of project developers should not superior to the 
public priorities. The responsibility of the government is “to set the ‘rules of the 
game’, in order to align individual actors’ economic motivations with distributed 
public benefits articulated in social policy” (Berkeley Lab 2005).  
In order to promote the CDM activities in a sustainable development way, 
government should create a stimulating policy framework. Here are some of the 
policy options: 
 Create the CDM Fund by pooling the royalty fees of the projects and use this 
funds to support the identification and design of CDM projects in the three 
priority areas, especially the projects in remote areas and west China; 
 Guarantee the preemption of the credits from the unilateral CDM projects in 
priority areas83; 
 Disseminate the CDM knowledge and updated information; incorporate the CDM 
into the project design and approval procedures; give obligatory requirements in 
special areas; 
 Support the methodology development of the CDM projects that may have 
significant impacts; 
 Guarantee the effective implementation and monitoring of the existing energy 
policy and relevant policies, e.g. the new supportive regulations for renewables 
promulgated in early 2006, financial and tax incentives to high technologies; 
 Encourage the public participation in the process of project development; 
strengthen assessment of CDM projects for promoting sustainable development; 
 Encourage more foreign and domestic actors participate in China’s CDM 
activities. 
Notably, except prioritizing the CER selling via national account and subsidizing the 
project identification and design by using the royalty fees (see chapter 4.4), the 
perspective CDM projects from the priority areas would not get extra preferential 
supports (policy/regulations, financial incentives, and subsidies, etc.)84. This is based 
on the author’s consideration of keeping the fair competition of the CDM market, and 
besides, some incentive policies are already given. However, it is important to add 
some CDM-related components or terms into the policies as a supplementary 
appendix. 
                                                        
83
 This means China should facilitate the credit selling by signing the procurement contract first with the 
developers from the priority projects.  
84
 There are many arguments insisting China’s providing more incentives for CDM projects in different ways. In 
author’s opinion, the suggestions are reasonable, but less operational within the present political considerations. 
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7.1.4 Promoting the Market-based Mechanism 
For the long-term GHG emission reduction development and CDM promotion, China 
can consider adopting some market-based schemes. Herein a national Emission 
Trading System is proposed.  
EU ETS has exhibited that it is a flexible and effective mechanism. No matter the 
future climate regime is voluntary, conditional and obligatory, a national emission 
trading system would encourage the market competition in mitigating actions and 
buffer the pressures from external carbon market. The system can be piloted from 
limited installations in selected sectors and selected areas.  
China’s implementing capacity is seemingly a bottleneck. SO2 emission trading 
system was initiated in some big power plants within 7 provinces and cities as of 2002. 
But punctilious methodology design and institutional and personnel training did not 
induce the effective running of the system. The original passion was disappeared soon. 
The main reason is that the ambitious trading plan, since it started running, began to 
conflict with China’s “economic development” task. Therefore, the real deficiency 
was from the design capacity of the policy, rather than the design capacity of the 
trading system. Compared with policy development capacity, baseline methodology, 
emission monitoring, levy fees collection, inventory control, etc. are only trivial 
issues.  
Nevertheless, the failure of SO2 system does not mean the market-based mechanism 
could not be applied successfully in China. China does need to make some tentative 
efforts based on the more deliberate preparations. The Renewable Portfolio Standard 
(RPS85) for promoting the development of renewables, may act as a foot-in-the-door 
demonstration for the future GHG emission trading system. 
7.2 Improve the Market Competence 
Carbon market, acting as a “pulling force”, provides commercial incentives for 
developers or investors to initiate CDM projects. If market considerations were not 
included, the study on the CDM activities would not be complete. 
The real credit transaction happens when the CERs were generated and certified and 
traded with buyers. However, the market behavior may start when the project was just 
an idea and end until the project dropout or CERs sellout. During this process, the 
information were gathered, transferred and treated among diverse stakeholders. For 
CER suppliers and demanders, the vitally important task is to have an intelligent 
monitoring system, providing reliable and updated market information.  
                                                        
85
 RPS is a market-driven policy, which ensures that a minimum amount of renewable energy is included in the 
portfolio of electricity resources serving an area. And by increasing the required amount over time, the RPS can 
put the electricity industry on a “green” path.  
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CDM is a market-based mechanism with competition as the main character. The 
competitive advantage is gained by studying competition environment (internal and 
external, its own and the opponents) and implementing suitable strategies. The section 
presents policy suggestions in the three aspects: establishing CER indicator set 
(chapter 7.1); setting up reliable GHG emission inventory (chapter 7.2) and 
implementing marketing management (chapter 7.3).  
7.2.1 Establishing CER Indicator Set 
In chapter 5.2, four P mix (product, price, promotion and placement) has been used to 
depict the CER features and evaluate the CDM market performance. As a new and 
holistic way to review the CER generation process, it can be further developed as an 
indicator set to monitor the CDM activities. Some criteria for establishing the 
newly-designed indicator set are shown in Box 7-1:  
Box 7-1 Criteria for Establishing Indicator Set 
 The indicators are comprehensive and complete, reflecting the generating process and 
final benefits from the CDM activities; 
 The indicators are measurable, operational, and policy relevant; they can be taken in 
qualitative forms or in quantitative forms; 
 The indicators are designed modularly, decomposable, and non redundant; 
 The different indicators can be linked and form composite indicators; 
 The indicator set should provide a panoramic record (in this case, CDM performance 
taken in China) 
Source: UNEP 2005: 19-20 
Based on the criteria above and the practical CDM projects (CER generation 
activities), an indicator set can be built up, as shown in Table 7-1. The CERs 
generated from CDM projects are reflected by the features of 4Ps. The correspondent 
strategy can then be developed after carefully studying these features and their links. 
For example, the price indicator is the basis for making the pricing strategy. From host 
country perspective, it is important to set a higher transaction price, while at the same 
time to reduce the transaction costs and minimize the project risks. 
Table 7-1 An Established Indicator Set for Evaluating CDM Performance 
Measurement of Indicators Performance 
Criteria 
Indicator 
Component Quantitative Qualitative 
Price The price of CERs 
CER contract price; 
Carbon credit price in spot 
market; Other credit 
prices …… 
Specific credit price 
range set by buyers 
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Quality / Sustainability benefits, 
Technology transfer, 
Quantity CERs generated and 
traded; 
/ Product 
Time 
CER producing time, 
Crediting period ….. 
 
Promotion 
Identifying and 
bargaining with the 
buyers 
 
Information sharing; 
Cooperation ways;  
Awareness building … 
Placement 
Producing and 
consuming place of 
CER 
 
The sectoral category; 
Different identities of 
buyers… 
Source: Author 
The DNA in China can establish similar indicator set to disseminate the collated 
market information and assess whether the approved projects have reached the 
requirements the policy maker had set. Based on the analysis, the DNA can adjust the 
approval progress or stipulate relevant rules in order to support the project 
development in some special sectors or geographical areas. Furthermore, more 
companies have started implementing more than one CDM project, thus the 4P 
indicator set can be used to complement their marketing strategy making.  
The indicator set can be adjusted to meet the specific requirements. DNA can add 
capacity indicator to value the policy performance in the CDM implementation, e.g. 
CDM approval time in the national pipeline. These indicator values can later be used 
for reference. 
Sustainable development requirements can also be integrated into the 4P indicator set. 
It features the “quality” of the CERs. A lot of achievements have been made to value 
the CDM sustainablity impacts86. China should initiate and strengthen the scientific 
assessment of CDM implementation for promoting sustainable development and 
making efforts to improve the level of policy making.  
7.2.2 Setting up Reliable GHG Emission Inventory 
The lack of reliable information about actual emissions is indeed a serious barrier to 
the discussion about emission reduction measures. China’s official GHG emission 
data was publicized in the late 2004 and it was the inventories of 1994. The present 
research and study on China’s emissions were all based on the data from foreign 
organizations and institutes87. This definitely increase the obscurities and difficulties 
in the international communication and cooperation, as well the domestic further 
                                                        
86
 CDM Sustainable Development Impacts gave a detailed discussion of this topic (UNEP 2005).  
87
 Some emission data were gathered by the foreign authorities (organizations, institutes, etc.) through the 
cooperation agreement with relevant Chinese counterparts (interview with Kevin Baumert at WRI). 
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policy development88. In fact, the suspicion on the reliability of China’s statistics has 
never stopped, and the intransparency of the essential statistics is also by no means 
restricted to the GHG emission data89. The reason can be traced to the more complex 
economic, social and political considerations, which will not be discussed in this 
thesis. 
To address the capacity deficiency, China should strengthen the international 
collaboration, continue restructure its statistical collection apparatus, further 
reorganize statistical categories, expand its channels of information gathering, and 
input more resources. In this regard, greater attention from high-level authorities is 
needed.  
China should set up a transparent and open information disseminating mechanism. 
This is not only beneficial to the enhancement of environmental awareness of the 
public, but also contributing to the solutions of its own environmental problems. Of 
course, the change of this mentality is not easy, given the constraints it faces, but this 
is the only way. More transparent GHG emission data will also exhibit China’s 
confidence and decision to be a responsible member joining international climate 
change negotiations. 
7.2.3 Implementing Marketing Management 
China has become the leading supplier of the CERs, but the multifaceted market 
threats (shown in chapter 3.4) are still existing and incessantly challenging China’s 
CER comprehensive competence. Among them, the biggest challenge is the limited 
credit demand from Annex I countries and the booming credit supply (Hot air, ERUs 
from JI, CERs from other developing countries, surplus EUAs, etc). Therefore, it is 
important for China to initiate CER marketing, ensuring the final CER selling profits 
and continuous CDM cycle.  
China’s introduction of unilateral CDM projects (described in Table 4-4) to some 
extent would safeguard the sales of CERs if the project developers were not able to 
find the buyers, meanwhile, it would consolidate the government’s control on the 
CERs. Thus both project developers and national government90 are acting as the CER 
                                                        
88
 An example is the HFC data. There is no official HFC data publicized, including in the Initial National 
Communication on Climate Change. The HFC emissions in 2000 from WRI data (shown in Table 4-2) were 37.03 
MtCO2e. However, the approved HFC decomposition projects in China showed the emission reductions from these 
6 projects would be 44 MtCO2e. If all the data are reliable, a reasonable explanation is that China’s HCFC 
chemical production had increased rapidly during the past few years and this trend has not been restricted well.  
89
 An example is that Rawski published an article (Rawski 2001) in 2001, doubting the reliability of China’s GDP 
growth rate. One evidence is that it is conflicting with the negative increase of the energy consumption data in the 
late 1990s. The author conducted the research in early 2005 by studying the energy consumption and production 
data and energy balance sheet in the past 20 years, using Chinese official data. The conclusion is that energy 
consumption data was more reliable during that period, while the energy production data was underreported. The 
findings were presented at Danish Wind Industry Association. The findings were later found confirmed by a paper 
published already in 2003 (Sagawa 2003), while the paper only emphasized the estimated impacts of the policy.  
90
 The government becomes an indispensable intermediary, because the government controls the buyer resources, 
although the sale contracts will still be signed by the developers. This special management system has pros and 
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suppliers. From the demand side, the buyers come from multilateral institutions, 
government funds, private funds, ETS companies or other voluntary buyers. 
Addressing this, some marketing strategies for the Chinese government and project 
developers were proposed (Table 7-2).  
Table 7-2 Marketing Strategies for the Government and Developers 
Actors The Recommended Strategies 
Government 
 Strengthen bilateral and multilateral cooperation with Annex I countries; 
 Enhance the transparency and reliability of the policies, regulations and 
project information;  
 Encourage the climate-friendly technology investment;  
 Disseminate CDM project information (e.g. 4P mix) and investment 
opportunities; 
 Encourage and support the bilateral and multilateral project 91 
development and allow foreign technology suppliers share the CER 
benefits from the project. 
Project 
Developers 
 Develop long-term relations with current clients (CER buyers);  
 Enhance the “quality” of CERs, which helps to bargain higher price (e.g. 
CERs from renewables, or projects good for local communities); 
 Enhance the project creditability and strengthen the public image;  
 Make integrative marketing plan combining the conventional products 
and additional CERs; 
 Identify the niche market and improve the flexibility of taking marketing 
strategy mix 
Source: Author 
For project developers who implement CDM projects, CERs provide additional 
revenue beyond the original production profits. The developers should perform the 
signed Emission Reduction Purchase Agreements well, strengthen the communication 
with the CER buyers and minimize the risks and uncertainties to the utmost during the 
CDM project implementation period.  
7.3 Induce Capacity Development in a Large Scale 
The CDM cycle has a complicated process and involves numerous actors with 
specific interests. The effectiveness of the CDM activities strongly depends on the 
actors’ capacity development. In order to achieve synergy between development and 
emission reduction activities, Chinese government needs to enhance the capacity, 
creating an enabling environment for promoting the CDM activities and supporting 
                                                                                                                                                              
cons, which will be further discussed in chapter 7.3. 
91
 It refers to a project partnership between host developers and annex I countries during the CDM cycle; it does 
not refer to a CER transaction action with only foreign CER buyers. 
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the pubic priorities.  
7.3.1 Restructuring the Existing DNA 
To streamline the national administration of the scheme, it would be appropriate to 
simplify the CDM approval procedures and proceed the proposed projects in a more 
efficient and effective manner.  
The multi-roles of the NDRC burden it in dealing with the CDM administrative 
issues92. Based on the existing CDM administrative institutions and personnel, China 
should establish a new authority as its DNA93. DNA should act as a secretariat, 
serving as public service provider and concentrating on the facilitation of China’s 
climate change activities. DNA per se is not entitled to approve the CDM projects; it 
follows the decisions made by the CDM Board and issues national approval letter. It 
is not complicated to make this change. The NDRC will lose the title as DNA. The 
present personnel shall be maintained and the new DNA can be still attached to the 
NDRC, but separated with the Department of Regional Economy. 
China can learn India’s experience in project approval (presented in Box 5-1). The 
Board members in China should be representatives from each member agencies. Their 
opinions should reflect and represent the viewpoints of authorities they come from. 
The board members should have a relative permanent tenure. In addition, the Board 
meeting should add the interactions and communications with the project developers, 
increasing the efficiency and transparency in the decision making. 
Setting up the new DNA has more significant implications considering China’s 
stepwise institutional reforms. There are possibilities to resurrect a ministerial-level 
energy bureaucracy and enhance the SEPA to ministerial level, which means some 
authorities would be transmitted away from the NDRC. In order to adapt these 
potential changes and streamline the present CDM activates, it is adequate and 
important to start the work. The authority is tightly connected with the vested interests. 
Institutional restructuring thus means the redistribution of the interests. To what 
extent China will restructure the NDRC will serve as barometer to the government’s 
confidence in the market force and dependence on the planned economy. 
As mentioned in 5.3, local governments were sidelined by the CDM project approval. 
In the short or medium term, it seems not possible for the local governments to 
approval the projects. Therefore, in order not to lose the potential benefits of taking 
CDM projects, it is vitally important for the local governments to enhance the 
awareness and capacity and communicate timely with the DNA. 
                                                        
92
 The Department of Regional Economy under the NDRC is responsible for the CDM administrative activities. 
93
 CDM Country Guide for China mentioned a CDM project management institute is being established under the 
CDM Board (IGES 2005b: 85). The author estimates it is a research organ aiming at monitoring the China’s CDM 
development and providing relevant policy suggestions. The author tried to contact staff at NCCCC Office, but did 
not get response. 
Clean Development Mechanism in China: Seeking Synergies to Achieve Sustainable Development 
 
 105 
Not least, the DNA secretariat and local governments presently are also responsible 
for marketing and promotion of CDM. This may raise some conflicts with their 
monitoring and approval obligations. To prevent the possibility of such conflicts, the 
promotion office should be established as a separate organization, while more 
promotion activities should be left to the qualified intermediary service companies, 
which were originated from market competition. 
7.3.2 Intensifying the Capacity Development 
As summarized before, numerous CDM-related activates are currently ongoing in 
China, ranging from capacity building, to policy analysis and project development. A 
particularly critical focus at present should be on the continued capacity building, 
involving more actors. To this end, some policy suggestions are given: 
 Facilitate the organizational development and networking of CDM consulting 
companies. The entities should be professional and experienced institutions that 
are qualified for providing consultant services for the developers. 
 Encourage the development of additionality methodologies that can be diffused to 
more projects which synergize with the policy goals. 
 Establish a national CDM business network, which could help project developers 
to exchange information and help to save transaction time and costs. 
 Bridge foreign investors and local partners to promote promising project options 
in priority areas with significant GHG emission reduction potential. 
 Elaborate negotiation models for sharing of risks, costs and benefits of CDM 
projects with investors from Annex I countries.  
 Establish project criteria and monitoring procedures; take facilitative measures to 
avert failures before they occur and reward projects that succeed under adversity. 
It is worth mentioning that China should encourage the public participation and solicit 
comments from the local communities. “Public participation is not alms to the public; 
it is the rights endowed by our Constitution”. “Compared with other areas, it (public 
participation in environment affairs) has lower political risks and is easier to reach the 
social consensus and advocacy; it is the best departure point to pursue the socialist 
democracy and equity”94.  
7.3.3 Long-term Considerations 
China’s top-down approach, which suits its traditional political and economic regime, 
plays important role in managing the CDM activities. Compared with the bottom-up 
approach, it saved time and monitoring input and has higher manageability in 
multiplying successful projects and reallocating benefits. 
                                                        
94
 Translated from the speech by Yue Pan, Vice governor of SEPA. The speech was made in May 2005. The title of 
the speech was The Root Cause of China’s Environment Problems is Our Distorted Development Perspective. 
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However, in this planned economy to market economy transition period, the role of 
government is not always clear. Seen from Chinese CDM activities, the shadow of the 
government haunts the whole process of the project development: developers’ 
eligibility requirements; unique unilateral CDM model; prompt approval response 
towards HFC projects; restriction in sharing CER revenues, etc. On the other side, 
some missions are not attended: undemonstrative climate change strategy; 
intransparency of the policies and GHG inventories; limited technology transfer 
benefits.  
A reasonable explanation to these phenomena is that current China’s CDM activities 
are secretly controlled by the government and they followed the timetable and action 
plan set by the government. Besides serving as the “rule maker” and the “judge” of 
the game, the government sometimes acts as “player”. The special identity of the 
government ensures its victory in the game, while it breaks the fair competition 
environment.  
An argument holds the alternative view: the involvement of the government is 
compelled because of the weak capacity of the domestic developers. This may sound 
right. But they key point is whether this support reflects the real interests of all the 
perspective project participants, whether this support assists create an equitable 
competitive environment and whether this support helps align the CDM activities 
with the sustainable development benefits. The performance of the projects should 
and will be valued in order to improve the capacity. What about the government? 
The government undertakes heavy obligations to address the broad objectives of 
national development: efficiency, equity, finance, economic growth, environmental 
protection, etc. Government should enhance the capacity of making and implementing 
regulations in order to mitigate possible contradictions among these objectives and 
optimize overall development.  
The author proposes an idealized CDM approval vision for China: the government 
can develop clear, transparent and operational climate change policies and CDM 
guidelines which synergizes the CDM activities with the sustainable development 
goals. The project developers are independent in making decisions to take emission 
reduction activities. The government becomes the evaluator of the projects, approving 
and facilitating the CDM projects that can really bring the sustainable development 
benefits. 
To reach this “lodestar” objective, the government should position itself well and trust 
the force of the market. By doing this, the investors and developers will be really 
motivated to take actions based on the market and their own situation. Such being the 
case, China’s huge CDM potential will turn into real benefits. China will have a new 
look and the achievements will definitely not be limited in just the emission reduction 
activities.  
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8 Perspectives 
A jocular remark shows that CDM may become “China Development Mechanism” in 
the future. At the time when report is about to finish, the newest national CDM 
pipeline list was shown in the website95. Compared with the data one month ago,96 
there has been another sharp leap. The approved projects have increased from 25 to 46. 
Most projects used less than one month getting the approval (including the seventh 
HFC-23 project) and the only CBM/CMM project kept still in the LoE list. This 
situation proves China’s effective CDM implementation, but does not influence the 
author’s analysis conclusion and policy recommendations. 
International cooperation is not given special attention in this project. In fact, reducing 
GHG emissions needs the global cooperation and mutual efforts. Regardless of 
whether the Kyoto Protocol is followed by further commitment periods or not, the 
actions taken by all the countries have left deep footprints that will have a decisive 
influence on future climate agreements and forms of cooperation. In retrospect, no 
matter how humans are afraid of the nature catastrophe and how they are anxious to 
explore new fortune, the tolerance and respect to the aliens have always been poorly 
insufficient. It seems that today, confronted with the imminent global warm crisis, we 
are on the way of seeking another synergy between the state interests and the global 
interests.  
China’s development is changing itself and influencing the world. Sustainable 
development dimension should not merely be a requirement, but be taken as a driver 
in participating in CDM scheme. To choose a road towards sustainable development, 
China should courageously examine its past and modestly learn the advanced 
civilizations.  
We may not reach the lodestar; but seeing it, we will never lose our way! 
                                                        
95
 See the list in the website: http://cdm.ccchina.gov.cn 
96
 It refers to the data as of April 6 2006, which was used in this report. 
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Appendix A  Contact list of the Interviews 
Interviewee Entity Time/place Specific Focus of the Interview 
Paul Steenhof 
Carleton 
University 
Frequent     
email 
Progressive thesis discussion; 
projection model, potential analysis, 
CDM project development 
Haiping Tian DTU 
2006.1 
Copenhagen 
CDM project progress and trends in 
China 
David Creedy 
Coal Energy 
Consulting 
Frequent     
email 
Progressive thesis discussion; barriers 
in promoting CDM projects in China, 
especially methane projects 
Nils Naugaard 
Energy 
Consulting 
Network 
Frequent 
Copenhagen/email 
Progressive thesis discussion; CDM 
progress and market development in 
China, technology transfer strategy, 
etc. 
CanWang 
Tsinghua 
University 
2006.4      
email 
Questionnaire about regulations of 
CDM, CDM potential and China’s 
administration issues 
Vilhjálmur 
Nielsen 
En Plan 
Frequent 
Copenhagen/email 
Progressive thesis discussion; CDM 
progress and market development in 
China, technology transfer strategy, 
etc. 
Kevin 
Baumert 
World 
Resource 
Institute 
2006.4   
Washington 
Thesis discussion; the US position and 
actions; GHG inventories, post-Kyoto 
issues; China’s CDM development; 
technology transfer issues 
A.S.K. Chan 
AfCert 
Services USA, 
Inc. 
2006.4     
Miami 
Thesis discussion; CDM progress in 
China; exchange views on the CDM 
development 
Jørgen 
Fenhann 
UNEP Riso 
Center 
2006.1    
Roskilde 
Thesis discussion; questions about 
CDM updated information and rules 
 
Clean Development Mechanism in China: Seeking Synergies to Achieve Sustainable Development 
 
 109 
Appendix B  Comparison of CDM and JI  
The CDM projects are confronting the competition from JI projects, which deliver 
ERU credits for meeting the domestic reduction targets in Annex I countries. JI 
promotes the investments in other industrialized countries and EIT countries (Annex I 
countries). The international climate change agreements provide two sets of JI 
procedures commonly referred as the Two Track approach97. In EU ETS system, 
carbon credits from JI projects cannot be claimed for the first commitment period, 
meaning that ERUs from JI projects cannot be transacted until 2008, while CERs can 
be used in the first phase 2005- 2007 (DTI 2005b: 3). 
In the past two years, like CDM, the JI pipeline projects have increased substantially. 
Figure 5-4 shows the growth of JI projects in the pipeline (as of May 3, 2006). These 
projects come from 12 countries. Most of the host countries are from Economies in 
Transition, except four projects from New Zealand, two projects from Germany. The 
main JI investors are from Netherlands, World Bank PCF and Denmark (CD4CDM). 
Figure B-1  JI Pipeline Projects Development 
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Source: Author, data from CD4CDM 
Compared with the CDM, the number and annual ERUs from JI projects are 
insignificant. However, it seems that the pipeline JI projects are in better “quality”, 
with 51% of projects and 49% of ERUs from renewables. Only 3 N2O projects exist 
in the pipeline. JI projects generally have a smaller scale, the average annual ERUs 
                                                        
97 Track 1 procedures apply when the host country meets all the Kyoto Protocol eligibility requirements related to 
the transfer and acquisition of ERUs. In this situation, Annex I host countries are allowed to apply their own 
procedures for assessing and accepting projects’ eligibility and additionality. However, until now most countries 
are unable to meet all the eligibility requirements for Track 1. Track 2 procedures are more complex than for Track 
1 and are similar to the procedures established for CDM projects. Track 2 applies when the host country does not 
meet the eligibility requirements for Track 1. Under Track 2, projects are assessed according to procedures 
administered by an international regulatory body called the JI Supervisory Committee. JI Supervisory Committee 
was established at the CoP/MoP1 session in December 2005, Montreal (DTI 2005a: 3; UNFCCC Website). 
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are 129 KtCO2e/yr, while expected CERs from CDM projects are 191 KtCO2e/yr (op 
cit.). 
Although rules governing JI are less developed than those governing the CDM, JI 
projects are believed to be comparably less risky for the buyers and have less complex 
transaction processes than CDM project, so the ERUs are sold at higher prices in the 
carbon market and the price gap may possibly widen in the coming years (Lecocq et 
al. 2005: 30). In addition, JI projects will potentially incur much less cost if host 
countries developed formal procedures for JI track 1.  
Because mature market economies normally have higher marginal abatement cost, 
most of the JI projects would be from EIT countries, whose CO2 emissions in 2001, 
were close to the energy-related CO2 emissions of China. However, it is projected that 
in 2010 and 2025, emissions in China will be 52% and 85% higher respectively than 
EIT countries (EIA 2005: 99). Besides, the stored large amount of excess credits (hot 
air) is still a contentious issue that affects their further actions.  
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